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Texas Instruments 
Incorporated 


Since 
1954, 
when 
Texas 
Instruments 
introduced 
the first silicon transistor 
to the marketplace 
and later with 
the invention 
of 


the 
integrated 
circuit, 
TI 
has been pre-eminent 
in the 
semiconductor 
industry. 


New 
semiconductor 
products 
are introduced 
almost 
daily; 
new 
applications 
for 
semiconductor 
products 
are being found 
or 


contemplated 
at 
an 
ever-increasing 
rate, 
especially 
in 
the 
consumer 
and 
automotive 
fields. 
It 
is a difficult 
task 
for 
the 


equipment 
design engineer 
to stay abreast 
of all of the 
discrete 
integrated-circuit 
and products 
available 
to him in his efforts 


to choose 
the 
best device at the 
optimum 
cost effectiveness. 
It is the aim of Texas 
Instruments 
to provide 
the design engineer 


with 
the 
maximum 
amount 
of accurate 
product 
data 
organized 
in such a manner 
that 
the 
pertinent 
data 
may be located 
in 
the least amount 
of time. 


Due to the amount 
of data involved, it would be inconvenient 
to present 
Tl's complete 
line of standard 
discrete 
products 
in a 
single volume. 
Tl's 
broad 
line of power products 
are described 
in The Power Semiconductor 
Data Book for Design Engineers, 


First 
Edition 
(CC404); 
optoelectronic 
products 
are presented 
in The Optoelectronics 
Data Book for Design Engineers, First 
Edition 
(CC-4051_ For ease of reference, 
all current 
devices listed in those 
two volumes 
are contained 
in the Type 
Number 
Index 
(Section 
0) herein. 
This 1292 page volume 
is designed 
to complement 
those two volumes and essentially 
complete 
the 


current 
description 
of TI's 
line of discrete 
semiconductors 
by adding 
all low-power 
silicon 
transistors 
and diodes 
(Generally, 


«low-power» 
denotes 
free-air 
power 
dissipation 
of one watt 
or less). 


Section 
4 gives the transistor 
data sheets and Section 
10 the diode data sheets, both being divided in two parts, the first one 


for the Jedec registered 
types and the second one for the proelectron 
registered 
types. 


This volume 
contains 
over 800 
silicon 
transistor 
types 
(grown-junction, 
multijunction, 
unijunction 
and field-effect 
transistors) 


and 
over 
500 
silicon 
diode 
types 
(switching, 
rectifying, 
voltage-regulating, 
voltage-variable-capacitance 
and general 
purpose 


diode 
arrays 
and 
matrices), 
some of which 
are old 
ones given for 
replacement 
type 
selection, 
but 
over 
150 
types 
are being 


announced 
for 
the 
first 
time. 


Although 
this 
volume 
offers 
specification 
and 
interchangeability 
data 
only 
for 
low-power 
silicon 
transistors 
and 
diodes, 


complete 
technical 
information 
for 
all TI 
semiconductor 
products 
is available 
from 
your 
nearest TI field-sales 
office 
or local 
authorized 
TI distributor. 


We hope that 
you will find 
The Transistor and Diode Data Book for Design Engineers a useful addition 
to your 
technical 
library. 


This data book had been designed to help you 
for all technical 
problems in the small signal 
discrete area, but some devices included in this 
book are no longer delivered by Texas Instru- 
ments. 


When you 
are designing 
a new 
equipment, 
before choosing a device, please have a look 
at the last TI price list or ask your 
local TI 
sales office or local distributor. 
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Type 
Nutnber 
Index 


• 


TYPE NO. 
SEC.·PAGE 
TYPE NO. 
SEC.-PAGE 
TYPE NO. 
SEC.·PAGE 


lN251 
10-2 
1N704 
lN748 
• 


1N456 
10-3 
1N704A 
lN748A 
1N456A 
10-3 
1N705 
lN749 
lN457 
10-3 
lN705A 
1N749A 
lN457A 
10-3 
1N706 
lN750 
1N458 
10-3 
lN706A 
lN750A 
1N458A 
10-3 
lN707 
lN751 
1N459 
10-3 
lN707A 
lN751A 
lN459A 
10-3 
lN708 
lN752 
lN461 
10-3 
lN708A 
lN752A 
1N461A 
10-3 
lN709 
1N753 
lN462 
10-3 
lN709A 
1N753A 
lN462A 
10-3 
lN710 
lN754 
lN463 
10-3 
lN710A 
1N754A 
lN463A 
10-3 
lN711 
lN755 
lN464 
10-3 
lN711A 
1N755A 
lN464A 
10-3 
1N712 
lN756 
lN482 
10-3 
1N712A 
,N756A 
lN482A 
10-3 
1N713 
1N757 


lN482B 
10-3 
lN713A 
1N757A 
'N483 
10-3 
lN714 
lN758 
lN483A 
10-3 
1N714A 
lN758A 
1N483B 
10-3 
lN715 
lN759 
lN484 
10-3 
1N715A 
1N759A 
lN484A 
10-3 
lN716 
lN761 
lN4848 
10-3 
lN716A 
lN762 
lN485 
10-3 
1N717 
,N763 
lN485A 
10-3 
lN717A 
lN764 
lN485B 
10-3 
lN718 
lN765 


lN625 
10-7 
lN718A 
,N766 
lN626 
10-7 
lN719 
lN767 
lN627 
10-7 
lN719A 
lN768 
lN628 
10-7 
lN720 
1N769 
lN629 
10-7 
lN720A 
lN914 
lN643 
lN721 
lN914A 
10-11 
lN645 
10-8 
lN721A 
lN914B 
10-11 
lN645A 
10-8 
lN722 
lN915 
10-11 
lN646 
10-8 
1N722A 
1N916 
10-11 


lN647 
10-8 
lN723 
lN916A 
10-11 
lN648 
10-8 
lN723A 
lN916B 
10-11 
1N649 
10-8 
lN724 
lN917 
10-11 
lN659 
10-9 
lN724A 
lN957 
lN660 
10-9 
lN725 
lN957A 
lN661 
10-9 
lN725A 
lN957B 
lN662 
10-10 
1N726 
lN958 
lN663 
10-10 
lN726A 
lN958A 
lN702 
1N746 
lN958B 


lN702A 
1N746A 
lN959 
lN703 
lN747 
lN959A 
lN703A 
lN747A 
lN959B 


. Not shown In this data book but had been available from Texas Instruments. 


TYPE NO• 
SEC.-PAGE 
TYPE NO. 
SEC.-PAGE 
• 


1N960 
1N3070 
10-17 
1N960A 
1N3506 
10-17 
1N960B 
1N3507 
10-17 
1N961 
1N3508 
10-17 
1N961A 
1N3509 
10-17 
1N961B 
1N3510 
10-17 
1N962 
1N3511 
10-17 
1N962A 
1N3512 
10-17 
1N962B 
1N3513 
10-17 
1N963 
1N3514 
10-17 
1N963A 
1N3515 
10-17 


1N963B 
1N3516 
10-17 
1N964 
1N3517 
10-17 
1N964A 
1N351B 
10-17 
1N964B 
1N3519 
10-17 
1N965 
1N3520 
10-17 
1N965A 
1N3521 
10-17 
1N965B 
1N3522 
10-17 
1N966 
1N3523 
10-17 
1N966A 
1N3524 
10-17 
1N966B 
1N3525 
10-17 
1N967 
1N3526 
10-17 
1N967A 
1N3527 
10-17 
1N967B 
1N3528 
10-17 
1N968 
1N3529 
10-17 
1N968A 
1N3530 
10-17 
1N968B 
1N4001 
10-19 
1N969 
1N4002 
10-19 
1N969A 
1N4003 
10-19 
1N969B 
1N4004 
10-19 
1N970 
1N4005 
10-19 
1N970A 
1N4006 
10-19 
1N970B 
1N4007 
10-19 
1N971 
1N4148 
10-21 
1N971A 
1N4149 
10-21 
1N971B 
1N4150 
10-23 
1N972 
1N4151 
10-25 
1N972A 
1N4152 
10-25 
1N972B 
1N4153 
10-25 
1N973 
1N4154 
10-25 
1N973A 
1N4305 
10-27 
1N973B 
1N4444 
10-27 
1N2069 
10-13 
1N4446 
10-29 
1N2069A •••••••• 
10-13 
1N4447 
10-29 
1N2070 
........ 
10-13 
1N4448 
10-29 
1N2070A •••• 
_••• 
10-13 
1N4449 
10-29 
1N2071 
........ 
10-13 
1N4454 
10-31 
1N2071A .•.••••• 
10-13 
1N4531 
10-33 
1N2175 
OPTO 
1N4532 
10-33 
1N3064 
10-15 
1N4533 
10-33 


1N4534 
1N4536 
1N4606 
1N4607 
1N4608 
1N4727 
1N4728 
1N4728B .•.•.... 
1N4 729 
......•. 


1N4729A ••.•..•. 
1N4730 
..••...• 


1N4730A 
. 


1N4731 
.•....•• 


1N4731A .•••.... 
1N4732 
.•.•.•.• 


1N4732A •..•.••• 
1N4733 
1N4733A •..•••.• 
1N4734 
.••.•.•. 


1N4734A. 
. • . • • .• 
• 


1N4 735 
..••••.• 


1N4 735A ....•••• 
1N4736 
..•.•.•• 


1N4736A •.•.•.•• 
1N4737 
1N4737 
•..••..• 


1N4738 
•..•••.• 


1N4738A •..•••.• 
1N4739 
••.•••.• 


1N4739A ••••.•.. 
1N4740 
•..•.••• 


lN4740A 
* 


1N4741 
.••••••• 
lN4741A 
* 


1N4742 
•••••••• 
• 


1N4 742A ••••.••• 
1N4 743 
••.•••.. 


1N4743A. 
• • • . • .• 
• 


1N4744 
1N4744 
•••••••• 
• 


1N4 745 
•••••••. 


1N4 745A •••••••• 
1N4746 
•••••••• 
1N4 746A •••••.•• 
1N4747 
••••••••• 
lN4747A ........• 
1N4748 
•••••••• 
• 


1N4748A. 
1N4749 
1N4749A. 


10-33 
10-33 
10-35 
10-35 
10-35 


TYPE NO. 
SEC.·PAGE 
TYPE NO. 
SEC.-PAGE 
TYPE NO. 
SEC.·PAGE 


1N4750 
1N5240A 
....•... 
1N5257 
• 


1N4750A 
........ 
1N5240B 
•...•... 
1N5257A 
....•... 
1N4751 
1N5241 
1N5257B 
1N4751A 
........ 
lN5341A 
..•.•... 
lN5722 
OPTO 
lN4652 
........ 
1N5241B 
........ 
1N5723 
OPTO 


lN4752A 
........ 
1N5242 
........ 
1N5724 
OPTO 


1N4938 
........ 
1N5242A 
........ 
lN5725 
OPTO 


1N5226 
1N5242B 
1N5768 
1N5226A 
.. 
1N5243 
1N5769 


1N5226B 
1N5243A 
1N5770 
lN5227 
1N52438 
1N5771 


1N5227A 
.. 
1N5244 
1N5772 
1N5227B 
1N5244A 
. 
1N5773 
1N5228 
1N52448 
1N5774 
1N5228A 
. 
1N5245 
1N5775 


1N52288 
1N5245A 
. 
15920 
1N5229 
1N52458 
15921 
1N5229A 
1N5246 
15922 
1N52298 
lN5246A 
. 
15923 
1N5230 
1N52468 
2Nl17 
1N5230A 
1N5247 
2N118 
1N52308 
1N5247A 
2Nl18A 
lN5231 
1N52478 
2N119 


lN5231A 
1N5248 
2N120 
1N5231B 
... 
1N5248A 
.. 
2N243 


1N5232 
1N52488 
2N244 
1N5232A 
1N5249 
2N263 
1N52328 
1N5249A 
2N264 
1N5233 
1N5249B 
2N332 
1N5233A 
. 
1N5250 
2N333 
1N52338 
1N5250A 
2N334 
1N5234 
1N5250B 
2N335 


1N5234A 
1N5251 
2N336 
1N5234B 
1N5251A 
2N337 


1N5235 
1N52518 
2N338 
1N5235A 
. 
1N5252 
2N339 
1N5235B 
1N5252A 
2N340 
1N5236 
1N5252B 
2N341 


1N5236A 
.. 
1N5253B 
2N342 


1N5236B 
1N5253A 
2N343 
1N5237 
1N5253B 
2N389 
POWER 
1N5237A 
1N5254 
2N424 
POWER 
1N5237B 
1N5254A 
2N478 


1N5238 
1N52548 
2N479 
1N5238A 
1N5255 
2N480 
1N5238B 
1N5255A 
2N489 
lN5239 
1N5255B 
2N489A 


1N5239A 
1N5256 
2N489B 


1N5239B 
lN5256A 
2N490 
1N5240 
lN5256B 
2N490A 


• 
Not shown in this data book 
but had been available from Texas Instruments 


OPTO 
- 
Refer to the optoelectronics 
data book for desIgn engineers, first edition Ice 405) 


POWER 
- 
Refer to the power 
semi·conductor 
data book for desIgn engineers, first edition Ice 404) 


• 


TYPE 
NO. 
SEC.·PAGE 
TYPE 
NO. 
SEC.·PAGE 
TYPE 
NO. 
SEC.·PAGE 


2N490B 
2N1047A 
POWER 
2N1717 
POWER 
2N491 
2Nl047B 
POWER 
2N1718 
POWER 
2N491A 
2Nl048 
POWER 
2N1719 
POWER 
2N491 B 
2Nl048A 
POWER 
2Nl720 
POWER 
2N492 
2N1048B 
POWER 
2Nl721 
POWER 
2N492A 
2N1049 
POWER 
2N1722 
POWER 
2N492B 
2N1049A 
POWER 
2Nl722A 
POWER 
2N493 
2N1049B 
POWER 
2Nl723 
POWER 
2N493A 
2Nl050 
POWER 
2Nl724 
POWER 
2N493B 
2Nl050A 
POWER 
2Nl724A 
POWER 
2N497 
POWER 
2Nl050B 
POWER 
2Nl725 
POWER 
2N498 
POWER 
2Nl131 
4-32 
2N1889 
4·39 
2N541 
2Nl132 
4·32 
2N1890 
4-39 
2N542 
2Nl149 
2N1893 
4·39 
2N543 
2N1150 
2Nl936 
POWER 
2N656 
POWER 
2N1151 
2N1937 
POWER 
2N657 
POWER 
2N1152 
2N1973 
2N696 
4-2 
2N1153 
2N1974 
2N697 
4-2 
2N1154 
2N1975 
2N698 
4-4 
2N1155 
2N2060 
4-41 
2N699 
4-4 
2N1156 
2N2102 
4·43 
2N717 
4-6 
2N1276 
2N2102A 
4-43 
2N718 
4-6 
2N1277 
2N2150 
POWER 
2N718A 
4-6 
2N1278 
2N2151 
POWER 
2N719 
4·10 
2N1279 
2N2160 
2N719A 
4-10 
2N1420 
2N2192 
4-46 
2N720 
4·10 
2N1507 
2N2192A 
4-46 
2N720A 
4·10 
2Nl566 
4-34 
2N2193 
4-46 
2N721 
4-13 
2N1586 
2N2193A 
4·46 
2N722 
4-13 
2N1587 
2N2194 
4-46 
2N730 
4-15 
2Nl588 
2N2194A 
4·46 
2N731 
4·15 
2N1589 
2N2217 
4-49 
2N849 
2N1590 
2N2218 
4-49 
2N850 
2N1591 
2N2218A 
4·49 
2N851 
2N1592 
2N2219 
4-49 
2N852 
2N1593 
2N2219A 
4-49 
2N870 
2N1594 
2N2220 
4-49 
2N871 
2N1595 
POWER 
2N2221 
4-49 
2N910 
2N1596 
POWER 
2N2221A 
4-49 
2N911 
2N1597 
POWER 
2N2222 
4-49 
2N912 
2N1598 
POWER 
2N2222A 
4-49 
2N917 
4-17 
2N1599 
POWER 
2N2223 
4-59 
2N918 
4-19 
2N1613 
4-35 
2N2223A 
4-59 
2N929 
4-23 
2N1671 
2N2243 
4-61 


2N930 
4-23 
2N1671A 
2N2243A 
4-61 


2N956 
4-25 
2N1671 B 
2N2270 
2N997 
4·27 
2N1711 
4-37 
2N2303 
2N998 
4-28 
2N1714 
POWER 
2N2386 
4-64 
2N999 
4-30 
2N1715 
POWER 
2N2386A 
4-64 
2N1047 
POWER 
2N1716 
POWER 
2N2387 


Not shown in this data book but had been available from Texas Instruments 


POWER 
- 
Refer to the power semi-conductor 
data book for design engineers, first edition 
(Ce 404) 


TYPE NO. 
SEC.·PAGE 
TYPE NO. 
SEC.·PAGE 
TYPE NO. 
SEC.·PAGE • 


2N2388 
2N2914 
4-97 
2N3037 


2N2389 
2N2915 
4-97 
2N3038 


2N2390 
2N2915A 
4·97 
2N3039 


2N2393 
2N2916 
4-97 
2N3040 


2N2394 
2N916A 
4·97 
2N3043 


2N2395 
2N2917 
4-97 
2N3044 
2N2396 
2N2918 
4-97 
2N3045 


2N2432 
4-65 
2N2919 
4-97 
2N3046 


2N2432A 
4-65 
2N2919A 
4-97 
2N3047 
2N2453 
4-67 
2N2920 
4-97 
2N3048 


2N2483 
4-69 
2N2920A 
4-97 
2N3049 


2N2484 
4-69 
2N2944 
4-101 
2N3050 


2N2497 
4-71 
2N2944A 
4-101 
2N3051 


2N2496 
4-71 
2N2945 
4-101 
2N3052 


2N2499 
4-71 
2N2945A 
4-101 
2N3053 
4-112 


2N2500 
4-71 
2N2946 
4-101 
2N3055 
POWER 
2N2537 
4-72 
2N2946A 
4-101 
2N3114 
4-113 
2N2538 
4-72 
2N2972 
4-103 
2N3117 
4-115 
2N2539 
4-72 
2N2973 
4-103 
2N3244 
4-117 
2N2540 
4-72 
2N2974 
4-103 
2N3245 
4-117 
2N2586 
4-76 
2N2975 
4-103 
2N3250 
4-122 
2N2604 
4-79 
2N2976 
4-103 
2N3250A 
4-122 
2N2605 
4-79 
2N2977 
4-103 
2N3251 
4-122 
2N2608 
4-81 
2N2978 
4-103 
2N3251A 
4-122 
2N2609 
4-81 
2N2979 
4-103 
2N3252 
4-124 
2N2639 
4-82 
2N2987 
POWER 
2N3253 
4-124 
2N2640 
4-82 
2N2968 
POWER 
2N3263 
POWER 
2N2641 
4-82 
2N2989 
POWER 
2N3264 
POWER 


2N2642 
4-82 
2N2990 
POWER 
2N3265 
POWER 


2N2643 
4-82 
2N2991 
POWER 
2N3266 
POWER 
2N2644 
4-82 
2N2992 
POWER 
2N3229 
4-126 
2N2646 
2N2993 
POWER 
2N3230 
4-126 
2N2647 
2N2994 
POWER 
2N3231 
4-126 


2N2802 
4-84 
2N3001 
POWER 
2N3232 
4-126 
2N2803 
4-84 
2N3002 
POWER 
2N3247 
4-127 
2N2804 
4-84 
2N3003 
POWER 
2N3248 
4-127 
2N2805 
4-84 
2N3004 
POWER 
2N3249 
4-127 
2N2806 
4-84 
2N3005 
POWER 
2N3250 
4-127 


2N2807 
4-84 
2N3006 
POWER 
2N3251 
4-127 


2N2880 
POWER 
2N3007 
POWER 
2N3252 
4-127 


2N2894 
4-86 
2N3008 
POWER 
2N3418 
POWER 


2N2904 
4-88 
2N3012 
4-108 
2N3419 
POWER 
2N2904A 
4-88 
2N3015 
4-110 
2N3420 
POWER 


2N2905 
4-88 
2N3021 
POWER 
2N3421 
POWER 
2N2905A 
4-88 
2N3022 
POWER 
2N3439 
4-129 
2N2906 
4-88 
2N3023 
POWER 
2N3440 
4-129 
2N2906A 
4-88 
2N3024 
POWER 
2N3344 
4-133 
2N2907 
4-88 
2N3025 
POWER 
2N3458 
4-135 
2N2907A 
4-88 
2N3026 
POWER 
2N3459 
4-135 
2N2913 
4-97 
2N3036 
2N3460 
4-135 


Not shown in this data book but had been available from 
Texas Instruments. 


POWER 
- 
Refer to the power semi-conductor 
data book for design engineers, first edition 
(CC 404). 


III 


TYPE 
NO. 
SEC.-PAGE 
TYPE 
NO. 
SEC.-PAGE 
TYPE 
NO. 
SEC.-PAGE 


2N3467 
4-137 
2N3735 
4-166 
2N4001 
POWER 
2N3468 
4-137 
2N3771 
POWER 
2N4002 
POWER 
2N3485 
2N3772 
POWER 
2N4003 
POWER 
2N3485A 
.. 
2N3789 
POWER 
2N4004 
POWER 
2N3486 
2N3790 
POWER 
2N4005 
POWER 
2N3486A 
2N3791 
POWER 
2N4013 
4-196 
2N3494 
4-140 
2N3792 
POWER 
2N4014 
4·196 
2N3495 
4-140 
2N3798 
2N4026 
4-199 
2N3496 
4-140 
2N3799 
2N4027 
4-199 
2N3497 
4-140 
2N3806 
4-169 
2N4028 
4-199 
2N3502 
2N3807 
4-169 
2N4029 
4-199 
2N3503 
2N3808 
4-169 
2N4030 
4-199 
2N3504 
2N3809 
4-169 
2N4031 
4-199 


2N3505 
2N3810 
4-169 
2N4032 
4-199 
2N3551 
POWER 
2N3811 
4-169 
2N4033 
4-199 
2N3552 
POWER 
2N3819 
4-172 
2N4058 
4-202 
2N3554 
4-143 
2N3820 
4-173 
2N4059 
4-202 
2N3570 
4-145 
2N3821 
4-174 
2N4060 
4-202 
2N3571 
4-145 
2N3'822 
4-174 
2N4061 
4-202 
2N3572 
4-145 
2N3823 
4-174 
2N4062 
4-202 
2N3576 
4-147 
2N3824 
4-174 
2N4091 
4-204 
2N3583 
POWER 
2N3829 
4-177 
2N4092 
4-204 
2N3584 
POWER 
2N3838 
2N4093 
4-204 
2N3585 
POWER 
2N3.846 
POWER 
2N4104 
4·207 
2N3634 
4-149 
2N3847 
POWER 
2N4123 
2N3635 
4-149 
2N3902 
POWER 
2N4124 
2N3636 
4-149 
2N3903 
4-179 
2N4125 
2N3637 
4-149 
2N3904 
4-179 
2N4126 
2N3680 
4-152 
2N3905 
4-182 
2N4138 
4-209 
2N3702 
4-154 
2N3906 
4-182 
2N4220 
4-211 


2N3703 
4-154 
2N3909 
4·185 
2N4220A 
4-211 
2N3704 
4-156 
2N3909A 
4-185 
2N4221 
4-211 
2N3705 
4-156 
2N3962 
4-186 
2N4221A 
4-211 
2N3706 
4-156 
2N3963 
4-186 
2N4222 
4-211 
2N3707 
4-158 
2N3964 
4-186 
2N4222A 
4-211 
2N3708 
4-158 
2N3965 
4-186 
2N4223 
4-213 


2N3709 
4-158 
2N3966 
4-189 
2N4224 
4-213 


2N3710 
4-158 
2N3970 
4-191 
2N4240 
POWER 
2N3711 
4-158 
2N3971 
4-191 
2N4252 
2N3713 
POWER 
2N3972 
4-192 
2N42!\3 
2N3714 
POWER 
2N3980 
2N4260 
2N3715 
POWER 
2N3993 
4-194 
2N4261 
2N3716 
POWER 
2N3993A 
4-194 
2N4300 
POWER 
2N3719 
POWER 
2N3994 
4-194 
2N4301 
POWER 
2N3720 
POWER 
2N3994A 
4-194 
2N4391 
4-215 
2N3724 
4-160 
2N3996 
POWER 
2N4392 
4-215 
2N3724A 
4-160 
2N3997 
POWER 
2N4393 
4-215 
2N3725 
4-160 
2N3998 
POWER 
2N4398 
POWER 


2N3725A 
4-160 
2N3999 
POWER 
2N4399 
POWER 
2N3734 
4-166 
2N4000 
POWER 
2N4402 


Not shown in this data book 
but had been available from 
Texas Instruments. 


PQWE R - 
Refer to the power semi-conductor 
data book 
for design engineers, tint 
edition 
(Ce 404) 


TYPE 
NO, 
SEC,-PAGE 
TYPE 
NO, 
SEC_-PAGE 
TYPE 
NO, 
SEC,-PAGE • 


2N4403 
2N5039 
POWER 
2N5363 
4-238 


2N4409 
2N5045 
4-230 
2N5364 
4-238 


2N4410 
2N5046 
4-230 
2N5384 
POWER 


2N4416 
4-218 
2N5047 
4-230 
2N5385 
POWER 


2N4416A 
4-218 
2N5058 
4-232 
2N5386 
POWER 


2N4423 
2N5059 
4-232 
2N5387 
POWER 


2N4851 
2N5060 
POWER 
2N5388 
POWER 


2N4852 
2N5061 
POWER 
2N5389 
POWER 


2N4853 
2N5062 
POWER 
2N5390 
POWER 


2N4854 
4-221 
2N5063 
POWER 
2N5397 
4-241 


2N4855 
4-221 
2N5064 
POWER 
2N5398 
4-243 


2N4856 
4-224 
2N5067 
POWER 
2N5399 


2N4856A 
4-224 
2N5068 
POWER 
2N5400 
4-245 


2N4857 
4-224 
2N5069 
POWER 
2N5401 
4-245 


2N4857A 
4-224 
2N5086 
2N5447 
4-247 


2N4858 
4-224 
2N5087 
2N5448 
4-247 


2N4858A 
4-224 
2N5147 
POWER 
2N5449 
4-249 


2N4859 
4-224 
2N5148 
POWER 
2N5450 
4-249 


2N4859A 
4-224 
2N5149 
POWER 
2N5451 
4-249 


2N4860 
4-224 
2N5150 
POWER 
2N5460 
4-251 


2N4860A 
4-224 
2N5151 
POWER 
2N5461 
4-251 


2N4861 
4-224 
2N5152 
POWER 
2N5462 
4-251 


2N4861A 
4-224 
2N5153 
POWER 
2N5525 
4-253 


2N4891 
4-228 
2N5154 
POWER 
2N5526 
4-253 


2N4892 
4-228 
2N5157 
POWER 
2N5545 
4-254 


2N4893 
4-228 
2N5209 
2N5546 
4-254 
2N4894 
4-228 
2N5210 
2N5547 
4-254 


2N4901 
POWER 
2N5219 
2N5549 
4-256 


2N4902 
POWER 
2N5220 
2N5550 


2N4903 
POWER 
2N5221 
2N5551 


2N4904 
POWER 
2N5222 
2N5671 
POWER 


2N4905 
POWER 
2N5223 
2N5672 
POWER 


2N4906 
POWER 
2N5225 
2N5683 
POWER 
2N4913 
POWER 
2N5226 
2N5684 
POWER 


2N4914 
POWER 
2N5227 
2N5685 
POWER 


2N4915 
POWER 
2N5241 
POWER 
2N5686 
POWER 
2N4947 
2N5245 
4-234 
2N5778 
POWER 
2N4948 
2N5246 
4-234 
2N5779 
POWER 
2N4949 
2N5247 
4-234 
2N5760 
POWER 


2N4996 
2N5248 
4-237 
2N5867 
POWER 


2N4997 
2N5301 
POWER 
2N5868 
POWER 


2N4998 
POWER 
2N5302 
POWER 
2N5869 
POWER 


2N4999 
POWER 
2N5303 
POWER 
2N5870 
POWER 
2N5000 
POWER 
2N5332 
2N5871 
POWER 
2N5OQ1 
POWER 
2N5333 
POWER 
2N5872 
POWER 


2N5002 
POWER 
2N5358 
4-238 
2N5873 
POWER 


2N5003 
POWER 
2N5359 
_4-238 
2N5874 
POWER 
2N5004 
POWER 
2N5360 
4-238 
2N5875 
POWER 
2N5005 
POWER 
2N5361 
4-238 
2N5876 
POWER 


2N5038 
POWER 
2N5362 
4-238 
2N5877 
POWER 


Not shown in this data book but had been available from Texas Instruments. 


POWER - 
Refer to the power semi-conductor 
data book for design engineers, first edition lee 404)' 


• 


TYPE 
NO. 
SEC.-PAGE 
TYPE NO. 
SEC.-PAGE 
TYPE NO. 
SEC.-PAGE 


2N5878 
POWER 
2N6463 
A5T2193 


2N5879 
POWER 
2N6464 
A5T2222 


2N5880 
POWER 
3N34 
A5T2243 


2N5881 
POWER 
3N35 
A5T2604 


2N5882 
POWER 
3N74 
A5T2605 


2N5883 
POWER 
3N75 
A5T2907 


2N5884 
POWER 
3N76 
A5T3391 


2N5885 
POWER 
3N77 
A5T3391A .. 
2N5886 
POWER 
3N78 
A5T3392 


2N5938 
POWER 
3N79 
A5T3496 


2N5939 
POWER 
3N108 
A5T3497 


2N5940 
POWER 
3N109 
A5T3504 


2N5949 
4-258 
3N110 
A5T3505 


2N5950 
4-258 
3Nl11 
A5T3565 


2N5951 
4-258 
3N128 
4-272 
A5T3571 


2N5952 
4-258 
3N153 
4-274 
A5T3572 


2N5953 
4-258 
3N155 
4-276 
A5T3638 


2N6116 
4-262 
3N155A 
4-276 
A5T3638A .• 
- 
2N6117 
4-262 
3Nl56 
4-276 
A5T3644 


2N6118 
4-262 
3Nl56A 
4-276 
A5T3645 


2N6127 
POWER 
3N157 
4-276 
A5T3707 


2N6128 
POWER 
3N157A 
4-276 
A5T3708 


2N6170 
POWER 
3N158 
4-276 
A5T3709 


2N6171 
POWER 
3Nl58A 
4-276 
A5T3710 


2N6172 
POWER 
3N160 
4-280 
A5T3711 


2N6173 
POWER 
3N161 
4-282 
A5T3821 


2N6322 
POWER 
3N163 
4-284 
A5T3822 


2N6323 
POWER 
3N164 
4-284 
A5T3823 


2N6324 
POWER 
3N169 
4-287 
A5T3824 


2N6325 
POWER 
3N170 
4-287 
A5T3903 


2N6326 
POWER 
3N171 
4-287 
A5T3904 


2N6327 
POWER 
3N174 
4-289 
A5T3905 


2N6328 
POWER 
3N201 
4-291 
A5T3906 


2N6329 
POWER 
3N202 
4-291 
A5T4026 


2N6330 
POWER 
3N203 
4-291 
A5T4027 


2N6331 
POWER 
3N204 
4-296 
A5T4028 


2N6332 
POWER 
3N205 
4-296 
A5T4029 


2N6333 
POWER 
3N206 
4-296 
A5T4058 


2N6334 
POWER 
3N207 
4-304 
A5T4059 


2N6335 
POWER 
3N208 
4-306 
A5T4060 


2N6336 
POWER 
3N211 
4-308 
A5T4061 


2N6337 
POWER 
3N212 
4-308 
A5T4062 


2N6449 
4-266 
3N213 
4-308 
A5T4123 


2N6450 
4-266 
3N214 
4-315 
A5T4124 


2N6451 
4-270 
3N215 
4-315 
A5T4125 


2N6452 
4-270 
3N216 
4-315 
A5T4126 


2N6453 
4-270 
3N217 
4-315 
A5T4248 
2N6454 
4-270 
A5T404 
A5T4249 


2N6461 
A5T404A 
A5T4250 


2N6462 
A5T2192 
A5T4260 


Not shown in this data book but had been available from Texes Instruments. 


POWER 
- 
Refer to the power semi-conductor 
data book for design engineers, first edition 
(CC 404), 


TYPE NO. 
SEC.-PAGE 
TYPE NO. 
SEC.-PAGE 
TYPE NO. 
SEC.·PAGE • 


A5T4261 
A8T3709 
BC140 
4-333 


A5T4402 
A8T371 0 
BC141 
4-335 


A5T4403 
A8T3711 
BC160 
4-337 
A5T4409 
A8T4026 
8C161 
4·339 
A5T4410 
A8T4027 
BC182 
4-341 
A5T5058 
A8T4028 
BC183 
4·341 
A5T5059 
A8T4029 
BC184 
4-341 
A5T5086 
A8T4058 
BC212 
4-351 


A5T5087 
A8T4059 
BC213 
4-351 
A5T5172 
A8T4060 
BC214 
4·351 
A5T5209 
A8T4061 
BC231 
4·359 
A5T5210 
A8T4062 
BC232 
4·362 
A5T5219 
A8T4072 
BC237 
4-365 
A5T5220 
BA128 
10-53 
BC238 
4·365 
A5T5221 
BA130 
10-55 
BC239 
4·365 


A5T5223 
BA154 
10-57 
BC264 
4·373 


A5T5225 
BA166 
10-59 
BC264L 
4·379 


A5T5226 
BA167 
10-62 
BC264L1A. 
4·379 


A5T5227 
BA170 
10-04 
BC264L1B. 
4-379 


A5T5401 
4-245 
BA180 
10-68 
BC264L1C .. '. 
4-379 
A5T5402 
4-245 
BA181 
10-68 
BC264L1D ... 
4·379 
A5T5460 
4-251 
BA187 
10-72 
BC307 
4-385 
A5T5461 
4-251 
BA188 
10-72 
BC308 
4·385 
A5T5462 
4-251 
BA189 
10-72 
BC309 
4-385 
A5T5550 
BA215 
10-79 
BC327 
4·394 


A5T5551 
BAV10 
10-81 
BC328 
4-394 
A5T6116 
4-264 
BAV12 
10-83 
BC330 
4-396 
A5T6117 
4-264 
BAV17 
10-92 
BC337 
4-398 
A5T6118 
4-264 
BAV18 
10-92 
BC338 
4·398 


A5T64-49 
4-268 
BAV19 
10-92 
BC382 
4-400 
A5T6450 
4-268 
BAV20 
10-92 
BC383 
4·400 
A6T5222 
BAV21 
10-92 
8C384 
4·400 


A7T3391 
BAV24 
10-94 
BC517 
4·412 


A7T3391A •... 
BAW77 
10-98 
BCW62 
4-415 


A7T3392 
BAX13 
10-100 
BCW63 
4-415 
A7T5172 
BAX16 
10-104 
BCW64 
4-415 
A7T6027 
4-260 
BAX81 
10-83 
BCW82 
4-424 
A7T6028 
4-260 
BAX82 
10-83 
BCW83 
4·424 


A8T404 
BAY17 
10-106 
BCW84 
4-424 
A8T404A 
BAY18 
10-106 
BCW85 
4-433 
A8T3391 
BAY19 
10-106 
BCW86 
4-433 


A8T3391A 
BAY20 
10-106 
BCY58 
4-436 
A8T3392 
BAY21 
10-110 
8CY59 
4-436 


A8T3702 
BAY36 
10-112 
8CY78 
4·438 
A8T3703 
BAY71 
10-114 
BCY79 
4·439 
A8T3704 
BAY72 
10-119 
BCY85 
4·440 
A8T3705 
BAY74 
10-124 
BCY86 
4·4-40 
A8T3706 
BC107 
4-327 
BFl77 
4-443 
A8T3707 
BC108 
4-327 
BF178 
4-443 


A8T3708 
BC109 
4-327 
BF179 
4·443 


Not shown in this data book but had been available from 
Texas Instruments. 


• 


TYPE NO. 
SEC.-PAGE 
TYPE NO. 
SEC.-PAGE 
TYPE NO. 
SEC.-PAGE 


BF199 
4-445 
BFR5B 
4-550 
TI74 
BF224 
4-447 
BFR59 
4-550 
TI75 
BF237 
4-454 
BFnO 
4-555 
TI145ASERIES 
POWER 
BF23B 
4-454 
8FT11 
4-562 
TI4BO 
BF240 
4-460 
BFX40 
4-566 
TI4B1 
BF241 
4-460 
BFX41 
4-566 
TI4B2 
BF244 
4-463 
BFX56 
4-56B 
T14B3 
BF244A 
4-463 
BSW26 
4-570 
T14B4 
BF244B 
4-463 
BSW27 
4-573 
TI4BB 
POWER 
BF244C 
4-463 
BSW40 
4-576 
TI4B7 
POWER 
BF245 
4-467 
BSX59 
4-57B 
TI492 
BF246 
4-476 
BSX60 
4-57B 
T1493 
BF246A 
4-476 
BSX61 
4-57B 
T1494 
BF246B 
4-476 
D2T91B 
4-21 
Tl495 
BF246C 
4-476 
D2T221B 
4-53 
T1496 
BF247 
4-4B2 
D2T221BA 
4-53 
TI550 
BF254 
4-4B9 
D2T2219 
. _ 
4-53 
TI551 
BF255 
4-4B9 
D2T2219A 
4-53 
Tl131-136 
SERIES. _ POWER 
BF256L 
4-493 
D2T2904 
4-91 
TI151-156 SERIES_ . 
POWER 
BF256UA 
4-493 
D2T2904A 
4-91 
TIC SERIES 
POWER 
BF256L1B 
4-493 
D2T2905 
4-91 
TID17 
BF256UC 
4-493 
D2T2905A 
4-91 
TID1B 
BF257 
4-496 
G129 
TlD19 
BF25B 
4-496 
G130 
TID20 
BF259 
4-496 
Hl1 
OPTO 
TID21A 
10-37 
BF292A 
4-504 
H35 
OPTO 
TID22A 
10-37 


BF292B 
4-504 
H3B 
OPTO 
TID23A 
10-37 


BF292C 
4-504 
H60 
OPTO 
TlO24A 
10-37 
BF297 
4-509 
H61 
OPTO 
TI025A 
10-37 
BF29B 
4-509 
H62 
OPTO 
TID26A 
10-37 
BF299 
4-509 
LS400 
OPTO 
TID29A 
.10-37 
BF340 
4-513 
LS600 
OPTO 
TID30A 
10-37 
BF341 
4-513 
02T2222 
4-57 
TID31 
BF342 
4-513 
Q2T2905 
4-94 
TlD32 
BF343 
4-513 
Q2T3244 
4-120 
TID33 
BF350 
4-519 
Q2T3725 
4-164 
TID34 
BF351 
4-519 
TG1/B 
TID35 
BF352 
4-519 
TI51 
TID36 
BF353 
4-519 
TI52 
TlO37 
BF397 
4-525 
TI53 
TID3B 
BF39B 
4-525 
TI54 
. 
TID39 
BF450 
4-530 
TI55 
TID40 
BF451 
4-530 
TI56 
TlD41 
BF523 
4-532 
Tl57 
TID42 
BF540 
4-536 
Tl5B 
TID43 
BF541 
4-536 
TI59 
TID44 
BF542 
4-536 
Tl60 
TID45 
BF594 
4-53B 
TI71 
TID121 
BF595 
4-53B 
TI72 
TIDl22 
BFR57 
4-550 
Tl73 
TID123 


Not shown in this data book but had been available from 
Texas Instruments. 


POWER 
- 
Refer to the power semi-conductor 
data book for design engineElrs. first edition Ice 404) 


OPTO - 
Refer to the optoelectronics 
data book for design engineers. first edition Ice 405) 


TI0124 
TI0125 
TI0126 
TI0129 
TI0130 
TI0131 
TI0132 
TI0133 
TI0134 
TI0135N 
TI0136N 
TI0139F 
TI0139N 
TI0140F 
TI0140N 


TID141F 


TID141N 
TI0142F 
TI0142N 
TI0143F 
TI0143N 
TI0144F 
TI0144N 
TI0381 
TI0382 
TI0383 
TI0384 
TI0385 
TI0777 
TI0778 
TIOM155F 
TIOM155J 
TIOM166F 
TIOM166J 
TIOM168F 
TIOM168J 
TIOM185F 
TlOM185J 
TlOMl86F 
TlOM186J 
TIOM255F 
TlOM255J 
TlOM266F 
TlOM266J 
TlOM268F 
TIOM268J 
TIOM285F 
TIOM285J 
TIOM286F 
TIOM286J 


OPTO 
POWER 
4-317 
4-317 
4-317 


4-321 
4-321 
4-323 
4-323 
4-323 


• 
Not shown in this data book but had been available from Texas Instruments. 


POWER 
- 
Refer to the power semi-conductor 
data book for design engineers, first edition 
(CC 404) 


OPTO - 
Refer to the optoelectronics 
data book for design engineers, first edition Ice 4051. 


10-43 
10-43 
10-43 
10-43 
10-43 
10-43 
10-43 
10-43 
10-43 
10-43 
10-43 
10-43 
10-43 
10-43 


TIL SERIES 
TIP SERIES 
TIS25 
TIS26 
TIS27 
TIS37 
TlS38 
TIS43 
TIS58 
TIS59 
TIS62A 
TIS63A 
TIS64A 
TIS69 
TIS70 
TIS73 
TIS74 
TIS75 
TIS84 
TIS86 
TIS87 
TIS90 
TIS90M 
TIS91 
TIS91M 
TIS92 
TIS92M 
TIS93 
TlS93M 
TIS94 
TIS95 
TIS96 
TIS97 
TIS98 
TIS99 
TIS100 
TIS101 
TIS105 
TIS108 
TIS109 
TlS110 
TIS111 
TIS112 
TIS125 
TIS126 
TIS128 
TIS129 
TIS133 
TlS134 
TIS135 


TIS126 
TIS137 
TIS138 
TlV21 
TIV22 
TIV23 
TIV24 
TIV25 
TIV306 
TIV307 
TIV308 
TIXL SERIES 


10-49 
10-49 
10-49 
OPTO • 
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Standards Documents 


GLOSSARY 
GENERAL 


This glossary contains 
letter symbols, 
abbreviations, 
terms, and definitions 
commonly 
used with semiconductor 
devices. 


Most of 
the information 
was obtained 
from 
JEDEC 
Publication 
No. 77. That 
document 
has over·riding 
authority 
where 


any conflict 
may occur. 


Definition 


The electrode 
from 
which 
the forward 
current 
flows 
within 
the 
device. 


anode -+I- 
cathode 
--+ forward 
current 


A transistor 
that utilizes charge carriers of both pOlarities. 


A 
phenomenon 
occuring 
in 
a 
reverse-biased 
semiconductor 


junction, 
the initiation 
of which 
is observed as a transition 
from 
a 


region 
of 
high 
small-signal 
resistance 
to a region 
of substantially 


lower 
small-signal 
resistance 
for 
an 
increasing 
magnitude 
of 
reverse current. 


A region 
of the volt-ampere 
characteristic 
beyond 
the initiation 


of breakdown 
for an increasing magnitude 
of reverse current. 


The 
voltage 
measured 
at 
a specified 
current 
in a breakdown 


region. 
(Ref 
MIL-S-19500D 
Par. 20.3) 


A state of 
a semiconductor 
device or junction 
which 
essentially 


prevents the flow 
of current. 


The 
electrode 
to 
which 
the 
forward 
current 
flows 
within 
the 


device. For diagram, see "anode". 


The 
direction 
of 
current 
flow 
which 
results 
when 
the 
p·type 


semiconductor 
region 
is at 
a positive 
potential 
relative 
to 
the 


n-type 
region. 
(Ref 
IEEE 
253) 


A 
circuit 
in 
which 
halving 
the 
magnitude 
of 
the 
terminating 


impedance 
does not 
produce 
a change in the parameter 
being 


measured greater than the required 
accuracy of the measurement. 


(Ref MIL-S·19500D 
Par. 20.8) 


• 


• 


GLOSSARY 
GENERAL 


semiconductor 
junction 


(commonly 
referred 
to 


as junction) 


Definition 


The 
bias which 
tends 
to 
produce 
current 
flow 
in 
the 
reverse 


direction. 


The 
direction 
of 
current 
flow 
which 
results 
when 
the 
n-type 
semiconductor 
region 
is at a positive 
potential 
relative 
to the 


p-type 
region. 


A device whose essential 
characteristics 
are governed 
by the flow 
of charge carriers within a semiconductor. 


A 
semiconductor 
device 
having 
two 
terminals 
and 
exhibiting 
a 
nonlinear 
voltage-current 
characteristic; 
in more restricted 
usage, 


a semiconductor 
device 
which 
has 
the 
asymmetrical 
voltage- 


current 
characteristic 
exemplified 
by 
a 
single 
p-n 
junction. 


(Ref IEEE 270) 


A region of transition 
between 
semiconductor 
regions of different 


electrical 
properties 
(e.g., 
n-n+, 
p-n, 
p-p+ 
semiconductors), 
or 


between 
a metal and a semiconductor. 


A 
circuit 
in 
which 
doubling 
the 
magnitude 
of 
the 
terminating 


impedance 
does 
not 
produce 
a change 
in the 
parameter 
being 


measured 
that 
is greater 
than 
the 
required 
accuracy 
of 
the 


measurement. 
(Ref MIL-S-19500D 
Par. 20.16) 


A signal which 
when 
doubled 
in magnitude 
does not 
produce 
a 


change 
in the parameter 
being measured 
that 
is greater 
than the 


required 
accuracy 
of 
the 
measurement. 
(Ref 
MIL-S-19500D 


Par. 20.17) 


A 
non-varying 
value 
or 
quantity 
measured 
at 
a 
specified 


fixed 
point, 
or 
the 
slope 
of 
the 
line 
from 
the 
origin 
to 
the 


operating 
point 
on 
the 
appropriate 
characteristic 
curve. 
(Ref 


IEEE 255 Par. 22.1) 


The 
temperature 
difference 
between 
two 
specified 
points 
or 


regions 
divided 
by 
the 
power 
dissipation 
under 
conditions 
of 


thermal 
equilibrium. 
IRef IEEE 223) 


The 
change 
of 
temperature 
difference 
between 
two 
specified 


points 
or regions at the end of a time 
interval 
divided 
by the step- 


function 
change in power dissipation 
at the beginning 
of the same 


time 
interval 
causing the change of temperature 
difference. 
(Ref 


IEEE 223) 


An 
active 
semiconductor 
device 
capable 
of 
providing 
power 


amplification 
and 
having 
three 
or 
more 
terminals_ 
(Ref 
I EC 


147-0 Par. 0-2.8) 


GLOSSARY 
GENERAL 


Symbol 


For 
NF' 


ROJA 
(formerly 
OJ-A) 


ROJC 
(formerly 
0 J-CI 


Term 


average noise figuret 


or 


average noise factor t 


Definition 


The 
ratio 
of (1) the total 
output 
noise power 
within 
a 


designated 
output 
frequency 
band 
when 
the 
noise 


temperature 
of 
the 
input 
termination(sl 
is at 
the 


reference 
noise temperature, 
TO. at all frequencies 
to 


(21 that 
part 
of 
(') 
caused by the noise temperature 


of 
the 
designated 
signal-input 
termination 
within 
a 


designated 
signal-input 
frequency 
band. 


spot noise figure t 
or 


spot noise factor t 


The 
ratio 
of (1) the total 
output 
noise power 
per unit 


bandwidth 
(spectral density) 
at a designated 
output 


frequency 
when 
the 
noise 
temperature 
of 
the 
input 


termination(s) 
is at the 
reference 
noise temperature, 


TO, at all frequencies 
to (2) that part of (11 caused by 


the 
noise 
temperature 
of 
the designated 
signal-input 


termination 
at 
a designated 
signal-input 
frequency. 


The 
de 
current 
that 
flows 
through 
a semiconductor 


junction 
in the forward 
direction. 


noise current, 


equivalent 
input 


The 
noise current 
of an ideal current 
source 
(having 
a 


source 
impedance 
equal 
to 
infinity) 
in parallel 
with 


the 
input 
terminals 
of the device 
that, 
together 
with 


the 
equivalent 
input 
noise 
voltage, 
represents 
the 


noise of the device. 


The 
de 
current 
that 
flows 
through 
a semiconductor 


junction 
in the reverse direction. 


thermal 
resistance, 


junction-to-ambient 


The 
thermal 
resistance 
(steady-state) 
from 
the 


semiconductor 
junction 
(s) to the ambient. 


thermal 
resistance, 


junction-to-case 


The 
thermal 
resistance 
(steady-state) 
from 
the 


semiconductor 
junction(s) 
to a stated 
location 
on the 


case. 


The 
ratio 
of 
the 
voltage 
at the 
output 
port 
to 
the 


voltage 
incident 
on 
the 
input 
port 
with 
the 
output 


port 
terminated 
in 
a 
purely 
resistive 
reference 


impedance 
equal 
to 
the 
impedance 
of the 
source 
of 


the incident 
voltage. 


• 


• 


GLOSSARY 


GENERAL 


Symbol 


Sj or 511 


Term 


input 
reflection 


coefficient 


Definition 


The ratio 
of the voltage reflected 
from 
the input 
port 
to 
the 
voltage 
incident 
on the 
input 
port 
with 
the 


output 
port 
terminated 
in a purely 
resistive 
reference 


impedance 
equal 
to 
the 
impedance 
of the source of 
the incident voltage. 


The 
ratio 
of 
the voltage 
reflected 
from 
the output 


port to the voltage 
incident 
on the output 
port with 
the 
input 
port 
terminated 
in 
a 
purely 
resistive 


reference 
impedance 
equal 
to the 
impedance 
of the 


source of the incident 
voltage. 


The 
ratio 
of 
the 
voltage 
at the 
input 
port 
to the 


voltage 
incident 
on the output 
port 
with 
the input 


port 
terminated 
in 
a 
purely 
resistive 
reference 


impedance 
equal 
to the 
impedance 
of the source 
of 


the incident 
voltage. 


free-air temperature 


or 


ambient 
temperature 


The air temperature 
measured below 
a device, 
in an 


environment 
of 
substantially 
uniform 
temperature, 


cooled 
only 
by 
natural 
air 
convection 
and 
not 


materially 
affected 
by reflective 
and radiant 
surfaces. 


(Ref MIL·S·19500D 
Par. 20.20.1) 


The temperature 
measured at a specified 
location 
on 


the 
case 
of 
a 
device. 
(Ref 
MIL·S·19500D 


Par. 20.20.2) 


virtual 
junction 


temperature 


A 
temperature 
representing 
the temperature 
of 
the 


junction(s) 
calculated 
on 
the 
basis of 
a simplified 


model 
of 
the 
thermal 
and electrical 
behavior 
of the 


semiconductor 
device. 


NOTE: 
This 
term 
"virtual 
junction 
temperature" 
is 


taken 
from 
IEC standards. 
It is particularly 
applicable 


to 
multijunction 
semiconductors 
and is used in this 


publication 
to denote 
the 
temperature 
of the active 


semiconductor 
element 
when 
required 
in 


specifications 
and test 
methods. 
The 
term 
"virtual 


junction 
temperature" 
is used interchangeably 
with 


the term 
"junction 
temperature" 
in this publication. 


The 
temperature 
at which 
the device, without 
any 


power 
applied, 
is 
stored. 
(Ref 
MIL·S·19500D 


Par. 20.20.3) 


GLOSSARY 


GENERAL 


Term 


noise temperature 


Definition 


The 
uniform 
physical 
absolute 
temperature 
(kelvin) 


at which 
a network 
(and all its sources, if a multipart) 


would 
have to 
be maintained 
if 
it 
(and 
its sources) 


were 
passive 
in order 
to 
make 
available 
(or 
deliver) 


the 
same random 
noise 
power 
per 
unit 
bandwidth 
(spectral 
density) 
at a given frequency 
as is actually 


available 
(or delivered) 
from 
the network 
. 


A 
specified 
absolute 
temperature 
(kelvin) 
to 
be 


assumed 
as a noise temperature 
at the input 
ports of 


a network 
when 
calculating 
certain 
noise parameters, 


and 
for 
normalizing 
purposes. 
When 
the 
reference 


noise temperature 
is 290 K, it is considered 
to be the 


standard 
reference 
noise temperature. 


The time 
interval 
from 
the point 
at which 
the leading 


edge of the input 
pulse has reached 
10 percent 
of its 


maximum 
amplitude 
to 
the 
point 
at 
which 
the 


leading 
edge 
of 
the 
output 
pulse 
has 
reached 
10 


percent 
of 
its 
maximum 
amplitude. 
(Ref 


MIL -S-195000 
Par. 20_11) 


The time duration 
during 
which 
the trailing 
edge of a 


pulse 
is decreasing 
from 
90 
to 
10 percent 
of 
its 


maximum 
amplitude_ 
(Ref 
MIL-S-195000 


Par. 20_12) 


The time 
duration 
from 
the point 
on the leading edge 


which 
is 90 percent 
of 
the maximum 
amplitude 
to 


the point 
on the trailing 
edge which 
is 90 percent of 


the 
maximum 
amplitude_ 
(Ref 
MIL-S-195000 


Par. 20.15) 


The time duration 
during 
which 
the leading edge of a 


pulse 
is 
increasing 
from 
10 
to 
90 
percent 
of 
its 


maximum 
amplitude_ 
(Ref 
MIL-S-19500 
Par. 20_13) 


The 
time 
interval 
from 
a point 
90 
percent 
of 
the 


maximum 
amplitude 
on the trailing 
edge of the input 


pulse 
to 
a 
point 
90 
percent 
of 
the 
maximum 


amplitude 
on 
the 
trailing 
edge 
of 
the 
output 
pulse_ 


(Ref 
MIL-S-195000 
Par. 20_14) 


• 


• 


GLOSSARY 
GENERAL 


Term 


pulse average time 


Definition 


The time 
duration 
from 
the point 
on the leading edge 


which 
is 50 
percent 
of the 
maximum 
amplitude 
to a 


point 
on the trailing 
edge which 
is 50 percent 
of the 


maximum 
amplitude. 
(Ref 
MIL·S·19500D 


Par. 20.101 


The 
noise voltage 
of an ideal voltage 
source 
(having 
a 


source 
impedance 
equal 
to 
zero) 
in series with 
the 


input 
terminals 
of the device 
that, 
together 
with 
the 


equivalent 
input 
noise current, 
represents 
the noise of 


the device. 


The 
de voltage 
applied 
to 
a semiconductor 
junction 


which 
causes 
the 
current 
to 
flow 
in 
the 
reverse 


direction. 


noise voltage, 


equivalent 
input 


GLOSSARY 


SIGNAL 
DIODES AND RECTIFIERS 


Definition 


A 
semiconductor 
diode 
having 
an asymmetrical 
voltage-current 


characteristic, 
used for 
rectification, 
and including 
its associated 


housing, 
mounting, 
and cooling 
attachments 
if integral 
with 
it. 


Graphic 
symbol 
for 
a 
semiconductor 
rectifier 
diode 
and 
a 
• 


semiconductor 
signal diode 
(Ref 
ANS 
Y32.2): 


~envelope 
optional 


Anode 
~ 
Cathode 


A 
semiconductor 
diode 
having 
an asymmetrical 
voltage-current 


characteristic 
and used for 
signal 
detection. 


Letter 
Symbols, 
Terms, and Definitions 


(For illustration 
of the following 
currents refer to diagrams 
all page 1-10) 


Symbol 
Term 


IF(RMS), 
If, 
forward 
current 


IF.IF(AV), 
(see table, 
page 1 11) 


iF,lFM 


IFRM 
forward 
current, 


repetitive 
peak 


'FSM 
forward 
current, 


surge 
peak 


10 
average rectified 


forward 
current 


IR(RMS),lr, 
reverse current 


'R,'R(AV), 
(see table, 
page 1 11) 


iR,lRM 


iR(REC). 
reverse recovery 


IRM(REC) 
current 


(see table, 
page 1-11) 


IRRM 
reverse current, 


repetitive 
peak 


IRSM 
reverse current, 


surge peak 


The 
respective 
value of current 
that 
flows 
through 
a 


semiconductor 
diode 
or rectifier 
diode 
in the forward 


direction. 


The 
peak value 
of 
the 
forward 
current 
including 
all 


repetitive 
transient 
currents. 


The maximum 
(peak) surge forward 
current 
having a 


specified 
waveform 
and a short 
specified 
time 
inter- 
val. 


The value of the forward 
current 
averaged over a full 


cycle 
of 
half-sine-wave 
operation 
at 
60 Hz 
with 
a 


conduction 
angle of 180 


0 


• 


The 
respective 
value of current 
that 
flows 
through 
a 


semiconductor 
diode 
or rectifier 
diode 
in the reverse 


direction. 


The 
transient 
component 
of 
reverse 
current 


associated with 
a change from 
forward 
conduction 
to 


reverse voltage. 


The 
maximum 
(peak) 
surge reverse current 
having a 


specified 
waveform 
and a short 
specified 
time 
inter· 


val. 


GLOSSARY 


SIGNAL 
DIODES 
AND RECTIFIERS 


Symbol 


PF. PFIAV). 
PF. PFM 


PRo PRIAV). 
PRo PRM 


Term 


forward 
power 


dissipation 
(see table. page 1 11) 


Definition 
The power 
dissipation 
resulting 
from the flow of the 


respective 
forward 
current. 


reverse power dissipation 
Isee table. page 1-11) 


The power dissipation 
resulting 
from 
the flow 
of the 


respective 
reverse current. 


The total 
amount 
of 
charge recovered 
from 
a diode 


minus 
the capacitive 
component 
of that charge when 


the diode is switched from a specified conductive 
condition 
to a specified non-conductive condition 


with 
other 
circuit 
conditions 
(as described 
in 
EIA· 


JEDEC 
Suggested 
Standard 
No.1) 
optimized 
to 


recover 
the 
largest 
possible 
amount 
of 
charge. 


The 
time 
required 
for 
the 
current 
or 
voltage 
to 


recover 
to 
a 
specified 
value 
after 
instantaneous 


switching 
from a stated reverse voltage condition 
to a 


stated 
forward 
current 
or voltage condition 
in a given 


circuit. 


I 
I 
I 
I 
I 


I 
I 
I.RECOVERY 
-..l 


TIME 


The 
time 
required 
for 
the 
current 
or 
voltage 
to 


recover 
to 
a 
specified 
value 
after 
instantaneous 


switching 
from 
a stated 
forward 
current 
condition 
to 


a stated reverse voltage 
or current 
condition 
in a given 


circuit. 


'SPECIFIED 


RECOVERY 
CURRENT 


GLOSSARY 


SIGNAL 
DIODES AND RECTIFIERS 


VIBR). 


V(BR) 


VF(RMS). Vf. 
VF. VF(AV). 
vF. VFM 


VR(RMS). Vr• 
VR. VR(AV). 
vR. VRM 


Term 
pulse average time 


breakdown voltage (dc. 
instantaneous 
total value) 


forward voltage 
(see table. page 1 11) 


The vOltage 
drop 
in a semiconductor 
diode 
resulting 


from 
the respective 
forward 
current. 


reverse voltage 
(see table. page 1 11) 


The voltage 
applied 
to a semiconductor 
diode 
which 


causes the 
respective 
current 
to 
flow 
in 
the 
reverse 


direction. 


working 
peak 
reverse voltage 


The 
maximum 
instantaneous 
value 
of 
the 
reverse 


voltage, 
excluding 
all transient 
voltages, 
which 
occurs 


across a semiconductor 
rectifier diode. 


repetitive 
peak 


reverse voltage 


The 
maximum 
instantaneous 
value 
of 
the 
reverse 


voltage, 
including 
all repetitive 
transient 
voltages 
but 


excluding 
all 
nonrepetitive 
transient 
voltages, 
which 


occurs across a semiconductor 
rectifier 
diode. 


nonrepetitive 


peak reverse 
voltage 


The 
maximum 
instantaneous 
value 
of 
the 
reverse 


voltage 
including 
all 
nonrepetitive 
transient 
voltages 


but 
excluding 
all 
repetitive 
transient 
voltages, 
which 


occurs across a semiconductor 
rectifier 
diode. 


• 


• 


GLOSSARY 
SIGNAL 
DIODES 
AND RECTIFIERS 


10 
-- 
Average 
valu~, 
180 


0 
conduction 
angle, 


Maximum 
(peak) 
total 
value 
60 
Hz, half 
sme wave 
~ 
-r/ 
~VF(AVI""""'Ave,"geva,ueWith 
r-~ 
V~M 
_ 
~ 
l 
a'ternatingcomponent 


t 
f 


l 
~l---S3~VI- 
'---),JM 


________ 
'R 
- 
-'RRM 
- 
- 
- 
"'" 
yY'__ 1. \ 


-------- 
~ 
Average 
value 
WIth 


Instantaneous 
Maximum 
(peak) 
repetitive 
value 
I 
. 
Maximum (peak) 
total 
value 
V 
VRIAV) 
a tarnatmg 
component 
I 
~QI--JV~-Q_"fl 


VRM 
.•..•.••.••.•• 


Maximum 
(peak) 
total 
value 


GLOSSARY 


SIGNAL 
DIODES 
AND RECTIFIERS 


Forward 
Current, 


Average, 
180· 


Conduction 
Angle, 


6o-Hz, 
Half 
Sine 


Wave 


Forward 
Current, 


Repetitive 
Peak 


Forward 
Current, 


Surge 
Peak 


Forward 
Power 


Dissipation 


Reverse Power 


Dissipation 


Reverse 
Voltage, 


Working 
Peak 


Reverse Voltage, 


Repetitive 
Peak 


Reverse 
Voltage, 


Nonrepetitive 


Peak 


Total 
RMS 
Value 
DC Value, 
DC Value, 


Instantaneous 
Maximum 


RMS 
of 
No 
With 
Total 
(Peak) 


Value 


Alternating 
Alternating 
Alternating 
Value 
Total 


Component 
Component 
Component 
Value 


IF(RMS) 
If 
IF 
IF(AVI 
iF 
IFM 


- 
- 
- 
10 
- 
- 


- 
- 
- 
- 
- 
IFRM 


- 
- 
- 
- 
- 
IFSM 


IR(RMS) 
Ir 
IR 
IR(AVI 
iR 
IRM 


- 
- 
- 
- 
iR(REC) 
IRM(RECI 


- 
- 
PF 
PFIAV) 
PF 
PFM 


- 
- 
PR 
PR(AV) 
PR 
PRM 


VF(RMSI 
Vf 
VF 
VF(AV) 
vF 
VFM 


VR(RMS) 
Vr 
VR 
VR(AVI 
VR 
VRM 


- 
- 
- 
- 
- 
VRWM 


- 
- 
- 
- 
- 
VRRM 


- 
- 
- 
- 
- 
VRSM 


- 
- 
VI8R) 
- 
V(8R) 
- 


• 


• 


GLOSSARY 
VOLTAGE-REGULATOR 
AND VOLTAGE-REFERENCE 
DIODES 


Definition 


The 
electrode 
to 
which 
the 
reverse 
current 
flows 
within 
the 


device when 
it is biased to operate 
in its breakdown 
region. 


The 
electrode 
from 
which 
the 
reverse 
current 
flows 
within 
the 


device when 
it is biased to operate 
in its breakdown 
region. 


A diode 
which 
is normally 
biased 
to 
operate 
in the breakdown 


region 
of 
its voltage-current 
characteristic 
and 
which 
develops 


across 
its 
terminals 
a referen~e 
voltage 
of 
specified 
accuracy. 


when 
biased 
to 
operate 
throughout 
a 
specified 
current 
and 


temperature 
range. (Ref 
IEC 147·0, 
Par. 0·2.3) 


Graphic 
symbol 
for voltage·reference 
diode 
(Ref ANS Y32.2) 


reverse current 
~ 
~ 


Cathode 
~ 
Anode 


envelope 
optional 
~ 


A diode 
which 
is normally 
biased to operate 
in the breakdown 


region 
of 
its voltage-current 
characteristic 
and 
which 
develops 


across 
its terminals 
an essentially 
constant 
voltage 
throughout 
a 


specified 
current 
range. (Ref 
IEC 147-0, 
Par. 0·2.4) 


reverse current 
----..~ 


Cathode 
Anode 


envelope 
optional 


Term 


forward 
current, 
dc 


Letter Symbols, 
Terms, and Definitions 


(For illustration 
of the follolVillg currents alld voltages refer to diagrams 
011 page 1-13) 


regulator 
current, 


reference 
current 
(dc, 


dc near breakdown 
knee, 


dc maximum-rated 
current) 


Definition 


The value of de current 
that 
flows 
through 
the diode 


in the forward 
direction. 


The value of de reverse current 
that flows 
through 
the 


diode 
when 
it 
is biased 
to operate 
in its breakdown 


region 
and at a point 
on its voltage-current 
character- 


istic as follows: 


IZ: 
a 
specified 
operating 
point 
between 
IZK 
and 


IZM 


IZK: 
a specified 
point 
near the breakdown 
knee 


IZM: 
a specified 
point 
based on the 
maximum-rated 


power. 


GLOSSARY 
VOLTAGE-REGULATOR 
AND VOLTAGE-REFERENCE 
DIODES 


Term 


forward 
voltage, 
de 


:lefinition 


The voltage drop 
in the diode, 
resulting 
from 
the de 


forward 
current. 


VZ, 


VZM 


regulator 
voltage, 


reference 
vol tage 


(dc, de at maximum- 


rated current) 


The value of de voltage 
across 
the diode 
when 
it is 
1 


biased 
to operate 
in its breakdown 
region and at a 


specified 
point 
in its voltage-current 
characteristic 
as 


follows: 


VZ: 
at IZ (see previous 
page) 


VZM: 
at IZM 
(see previous 
page) 


regulator 
impedance, 


reference 
impedance, 


(small-signal, 
at IZ, 


atlZK, 
at IZMI 


The 
small-signal 
impedance 
of 
the 
diode 
when 
it is 


biased 
to operate 
in its breakdown 
region 
and at a 


specified 
point 
in its voltage-current 
characteristic 
as 


follows: 
zz: at IZ (see previous pagel 


Zzk: 
at 
IZK 
(see 
previous 
page) 


Zzm: 
at lZM 
(see 
previous 
page) 


• 


GLOSSARY 
VOLTAGE-VARIABLE-CAPACITANCE 
DIODES 


voltage·variable- 


capacitance 
diode 


(varactor 
diode) 


Term 


temperature 
coefficient 


of capacitance 


Cj 
junction 
capacitance 


Ct 
total capacitance 


Ct1 
capacitance 
ratio 


Ct2 


fco 
cut-off 
frequency 


Ls 
series inductance 


11 
efficiency 


Q 
figure 
of merit 


rs 
series resistance. 
small-signal 


TJ 
junction 
temperature 


Definition 


A two-terminal 
semiconductor 
device 
in which 
use is made of the 


property 
that its capacitance 
varies with the applied voltage. 


A 
voltage-variable-capacitance 
diode 
used 
for 
rf 
tuning. 
This 


includes 
functions 
such 
as automatic 
frequency 
control 
(AFC) 


and automatic 
fine tuning 
(AFT). 


Definition 
The ratio of the change in capacitance 
to the change 


in temperature. 
The 
ratio 
is an average value 
for 
the 


total 
temperature 
change. 
(For 
symbol: 
Ref USAS 


Y10_5-1968 
Par. 3.6) 


The 
capacitance 
between 
the 
diode 
termi nals of the 


case 
with 
the 
semiconductor 
chip 
not 
installed 
or 


with 
the 
semiconductor 
chip 
installed 
but 
not 


connected. 


The 
small-signal 
capacitance 
between 
the 
contacts 


of an uninstalled 
semiconductor 
chip. 


The total 
small-signal capacitance 
between 
the diode 


terminals 
of a complete 
device. (Ct"" Cc + Cj). 


The 
ratio 
of total 
capacitance 
at one voltage 
to total 


capacitance 
at another 
voltage. 


The 
frequency 
at 
which 
the 
figure 
of 
merit 
Q 
is 


equal to 1. 


Two pi (2,,) times the ratio of the energy stored 
per 


cycle to the energy dissipated 
per cycle_ 


GLOSSARY 


MULTIJUNCTION 
TRANSISTORS 


Definition 


A 
region 
which 
lies 
between 
an 
emitter 
and 
a collector 
of 
a 


transistor 
and 
into 
which 
minority 
carriers 
are injected. 
(Ref. 
60 


IRE 28.S1) 


A 
region 
through 
which 
a primary 
flow 
of charge 
carriers 
leaves 
• 


the base. (Ref. 60 IRE 28.S1) 


A region 
from 
which 
charge 
carriers 
that 
are minority 
carriers 
in 


the base are injected 
into 
the base. (Ref. 60 IRE 28.S1) 


A 
semiconductor 
junction 
normally 
biased 
in 
the 
reverse 


direction, 
the 
current 
through 
which 
can 
be controlled 
by 
the 


introduction 
of 
minority 
carriers 
into 
the 
base. 
(Ref. 
60 


IRE 28.S1) 


A 
semiconductor 
junction 
normally 
biased 
in 
the 
forward 


direction 
to 
inject 
minority 
carriers 
into 
the 
base. 
(Ref. 
60 


IRE 28.S11 


A 
base-current 
and 
a collector-current 
condition 
resulting 
in a 


forward-biased 
collector 
junction. 


A transistor 
having a base and two or more junctions. 


Typical 
Graphic 
Symbols: 
(Ref. 
ANS 
Y32.2) 


NOTE: 
In 
the 
graphic 
symbols, 
the 
envelope 
is optional 
if 
no 


element 
is connected 
to the envelope. 


L?'\0llector 


Base 
~ 


Emitter 


~ollector 


Base ~Base 


Emitter 


L?\Collector 


Base~ 


Emitter 


BaseLP\Collector 


Emitte~Emitter 


-or- 
Ek) 


COliector 


Base 


Emitter 


Emitter 


• 


GLOSSARY 
MULTIJUNCTION 
TRANSISTORS 


A P-N·P-N 
thyristor 
that, 
together 
with 
two 
external 
resistors, 


can 
generate 
a current-vol 
tage characteristic 
sim ilar to that 
of a 


unijunction 
transistor. 
The 
unijunction 
parameters 
11. 
fSS. 
Ip, 


and 
IV 
(see pages 
1-27 and 
'-28) 
can be varied 
by selection 
of 


the values of the two 
resistors. 


Interbase 
ReSISlance 
(BS 
== Rl+R2 


Rl 


Intrinsic 
Standoff 
Ratio 
11 "'" R1+R2 


--t- 


I 


1 
I 
I 
I 
I 
I 
I 


GLOSSARY 


MULTIJUNCTION 
TRANSISTORS 


interterminal 
capacitance 


(collector-to-base, 
collector-ta-emitter. 
emitter-ta-base) 


open-circuit 
input 
capacitance 
(common-base, 


common-emitter) 


short-circuit 
input 
capacitance 
(common-base, 


common-emitter) 


Cobo, 
Coeo 


open-circuit 
output 


capacitance 
(common-base, 


common-emitter) 


Cobs, 
Coes 


short-circuit 
output 


capacitance 
(common-base, 


common-emitter) 


Crbs, 
Cres 


short-circuit 
reverse 
transfer 
capacitance 


(common-base, 


common-emitter) 


depletion-layer 
capacitance 


(collector, 
emitter) 


Definition 


The 
direct 
interterminal 
capacitance 
between 
the 
terminal 
indicated 
by 
the 
first 
subscript 
and 
the 
reference 
terminal 
indicated 
by the second subscript, 


with the respective 
junction 
(collector-base, 
collector- 


emitter, 
emitter-base) 
reverse-biased 
and 
with 
the 
remaining 
terminal 
(emitter, 
base, 
collector) 
open- 
• 
circuited 
to 
dc, 
but 
ac-connected 
to 
the 
guard 
terminal 
of a three-terminal 
bridge. 


Th is capacitance 
includes 
the 
interelement 
capaci- 
tances 
plus capacitance 
to the shield where the shield 


is connected 
to one of the terminals 
under 
measure- 


ment. 


The capacitance 
measured 
across the input 
terminals 


(emitter 
and 
base, 
base 
and 
emitter) 
with 
the 


collector 
open-cirwited 
for 
ac_ (Ref 
IEEE 
2551 


The capacitance 
measured 
across the input 
termi nals 
(emitter 
and 
base, 
base 
and 
emitter) 
with 
the 
collector 
short-circuited 
to the reference 
terminal 
for 


ac. (Ref 
IEEE 
255) 


The capacitance 
measured 
across the output 
terminals 
(collector 
and base, collector 
and emitter) 
with 
the 


input 
open-circuited 
to ac. (Ref 
IEEE 
2551 


The capacitance 
measured 
across the output 
terminals 
(collector 
and 
base, collector 
and emitter) 
with 
the 
third 
terminal 
short-circuited 
to 
the 
reference 


terminal 
for 
ac_ (Ref 
IEEE 
255) 


The capacitance 
measured 
from 
the output 
termi nal 
to 
the 
input 
terminal 
with 
the 
respective 
reference 
terminal 
(base 
or 
emitter) 
and 
the 
case, 
(unless 
connected 
internally 
to another 
termi nal) connected 
to the guard 
terminal 
of a three-terminal 
bridge and 
with the device biased into the active region. 


The part of the capacitance 
across the (collector-base, 
emitter-base) 
junction 
that 
is associated 
with 
its 
depletion 
layer. 


NOTE: 
This 
capacitance 
is a function 
of the total 
potential 
difference 
across the depletion 
layer. (Ref 


IEC 
147-0 
Par_ 11-4_8,4_9) 


• 


GLOSSARY 


MULTIJUNCTION 
TRANSISTORS 


Term 


noise figure, 
average or spot 


small-signal 
short- 


circuit 
forward 


current 
transfer 
ratio 


cutoff 
frequency 


(common-base, 


common-emitter) 


transition 
frequency 


or 


frequency 
at which 


small-signal 
forward 


current 
transfer 


ratio 
(common-emitter) 


extrapolates 
to unity 


large-signal 
insertion 


power 
gain (common- 


base, common-emitter) 


small-signal 
insertion 


power 
gain (common- 


base, common-emitter) 


large-signal 
transducer 


power 
gain (common-base, 


common-emitter) 


small-signal 
transducer 


power 
gain (common-base, 


common-emitter) 


static forward 
current 


transfer 
ratio 
(common- 


base, common-emitter) 


The 
lowest 
frequency 
at which 
the modulus 
(magni- 


tude) 
of the 
small-signal 
short-circuit 
forward 
current 


transfer 
ratio 
is 0.707 
of its value 
at a specified 
low 


frequency 
(usually 
1 kHz or less). (Ref 
IEEE 255) 


The 
maximum 
frequency 
at which 
a transistor 
can be 


made to oscillate 
under 
specified 
conditions. 


NOTE: 
This approximates 
to the frequency 
at which 


the 
maximum 
available 
power 
gain has decreased 
to 


unity.IRef 
lEG 147-0 Par.IIA.17) 


The 
product 
of 
the 
modulus 
(magnitude) 
of 
the 


common-emitter 
small-signal 
short-circuit 
forward 


current 
transfer 
ratio, 
jhfel, 
and 
the 
frequency 
of 


measurement 
when 
this frequency 
is sufficiently 
high 


so that 
Ihfel 
is decreasing 
with 
a slope 
of 
approxi- 


mately 
6 dB per octave. 
(Ref 
IEEE 255) 


The frequency 
at which 
the modulus 
(magnitude) 
of 


the common-emitter 
small-signal 
short-circuit 
forward 


current 
transfer 
ratio, 
Ihfe I, has decreased 
to 
unity. 


(Ref lEG 147-0 Par. 11A.19) 


The 
ratio, 
usually 
expressed 
in 
dB, 
of 
the 
signal 


power 
delivered 
to the 
load to the 
large-signal 
power 


delivered 
to the input. 


The 
ratio, 
usually 
expressed 
in 
dB, 
of 
the 
signal 


power 
delivered 
to the 
load to the small-signal 
power 


delivered 
to the input. 


The 
ratio, 
usually 
expressed 
in 
dB, 
of 
the 
signal 


power 
delivered 
to 
the 
load 
to 
the 
maximum 
large- 


signal power 
available 
from 
the source. 


The 
ratio, 
usually 
expressed 
in 
dB, 
of 
the 
signal 


power 
delivered 
to 
the 
load 
to the 
maximum 
small- 


signal power 
available 
from 
the source. 


The 
ratio 
of 
the 
de output 
current 
to 
the 
de input 


current_ 
(Ref MIL-S-19500D 
Par. 30_28) 


GLOSSARY 
MULTIJUNCTION 
TRANSISTORS 


hie(imag) 
or 


Im(hie) 


hie(real) 
or 


Re(hie) 


hoe(imag) 
or 


Im(hoe) 


hoe(real) 
or 


Re(hoe) 


Term 


small-signal 
short- 


ci feu it forward 
current 
transfer 


ratio 
(common-base, 


common-emitter) 


small-signal 
short- 


circuit 
input 
impedance 


(common-base, 


common 
emitter) 


imaginary 
part 
of the 
small-signal short- 


circuit 
input 
impedance, 


(common-emitter) 


real part 
of the 
small- 


signal short-circuit 
input impedance, 


(common-emitter) 


small-signal 
open- 


circuit 
output 
admittance 


(common-base, 


common-emitter) 


imaginary 
part of the 


small-signal 
open-circuit 
output 
admittance, 


(common-emitter) 


real part 
of the small- 
signal open-circuit 
output 
admittance, 


(common-emitter) 


small-signal 
open- 
circuit reverse voltage 
transfer 
ratio 


(common-base, 


common-emitter) 


current, 
de 


(base-terminal. 
collector-terminal, 
emitter-terminal) 


current, 
rms value of 
alternating 
component 


(base-terminal. 
collector·terminal, 
emitter-terminal) 


Definition 
The ratio of the ac output 
current 
to the small-signal 
ac input current 
with the output 
short-circuited 
to ac. 


(Ref 
MIL-S-19500D 
Par_ 30_20) 


The ratio of the small-signal ac input voltage to the ac 
1 


input 
current 
with 
the output 
short-circuited 
to ac. 


(Ref 
MIL-S-19500D 
Par. 30_24) 


The 
ratio 
of 
the 
out-of-phase 
(imaginary) 
component 
of the small-signal 
ac base·emitter 
voltage 
to the ac 
base 
current 
with 
the 
collector 
terminal 
short- 
circuited 
to the emitter 
terminal 
for ac. 


The 
ratio 
of 
the 
in-phase 
(real) 
component 
of 
the 
small-signal 
ac 
base-emitter 
voltage 
to 
the 
ac base 
current 
with the collector 
terminal 
short-circuited 
to 
the emitter 
terminal 
for ac. 


The ratio of the ac output 
current 
to the small-signal 
ac output 
voltage 
applied 
to 
the 
output 
terminal, 
with 
the 
input 
open-circuited 
to 
ac. 
(Ref 


MIL-S-19500D 
Par_ 30.15) 


The ratio 
of the ac collector 
current 
to the out-of- 


phase 
(imaginary) 
component 
of 
the 
small-signal 
collector-emitter 
voltage with the base terminal 
open- 
circuited 
to ac. 


The ratio 
of the ac collector 
current 
to the in-phase 


(real) 
component 
of 
the 
small-signal 
collector-emitter 
voltage with the base terminal 
open·circuited 
to ac. 


The 
ratio 
of the ac input 
voltage 
to the small-signal 
ac 
output 
voltage 
with 
the 
input 
open-circuited 
to ac. 


(Ref 
MIL-S-19500D 
Par. 
30_18) 


The 
value 
of 
the 
dc 
current 
into 
the 
terminal 


indicated 
by the subscript_ 


The 
root-mean-square 
value 
of 
alternating 
current 
into the terminal 
indicated 
by the subscript. 


• 


GLOSSARY 
MULTIJUNCTION 
TRANSISTORS 


Term 


current, 
instantaneous 


total 
value 


(base-terminal, 


collector-terminal, 


emitter-terminal) 


Definition 
The 
instantaneous 
total 
value 
of 
current 
into 
the 


terminal 
indicated 
by the 
subscript. 


I 
I 
'CIAVI 


Ie 
IO;l~~~~~~~~ 


DC VALUE 
I 
COMPONENT 
leM 


NO 
AL TERNATINGI 
MAXIMUM 
!PEAKI 


COMPONENT 
I 
TOTAL 
VALUE 


I 
I 
I 
I 


base cutoff 


current, 
de 


The 
de 
current 
into 
the 
base 
terminal 
when 
it is 


biased 
in the 
reverse direction 
with 
respect 
to the 
emitter 
terminal 
and 
there 
is a specified 
voltage 
between the collector and emitter terminals. 


collector 
cutoff 


current, 
dc, 
emitter 
open 


The de current 
into 
the collector 
terminal 
when it is 


biased 
in the 
reverse 
direction 
with 
respect 
to the 


base 
terminal 
and 
the 
emitter 
terminal 
is 
open- 


circuited. 
(Ref 
IEEE 255) 


GLOSSARY 


MULTIJUNCTION 
TRANSISTORS 


Symbol 


ICEO, 


Term 


collector 
cutoff 


current, 
dc, with 


(base open, 


Definition 
The de current 
iilto the collector 
terminal 
when 
it is 
biased 
in the reverse direction" 
with 
respect 
to the 


emitter 
terminal 
and the base terminal 
is (as indicated 


by the last subscript 
letter 
as follows): 


0= 
open-circuited. 
R = returned 
to 
the 
emitter 
terminal 
through 
a 
specified resistance. 


S = short-circuited 
to the emitter 
terminal. 


V = returned 
to 
the 
emitter 
terminal 
through 
a 


specified 
voltage. 


X = returned 
to 
the 
emitter 
terminal 
through 
a 


specified 
circuit. 


resistance between 
base and em itter. 


base short-circuited 
to emitter, 


vol tage between 
base and emitter, 


circuit 
between 
base and emitter) 
I' For 
these 
parameters, 
the 
collector 
terminal 
is 


considered 
to 
be 
biased 
in 
the 
reverse 
direction 
when 
it is made 
positive 
for 
N·P·N transistors 
or 


negative 
for 
P-N-P transistors 
with 
respect 
to the 


emitter 
terminal. 


The current 
into the emitter-' 
terminal 
of a double- 


emitter 
transistor 
when 
the 
emitter-' 
terminal 
is 


biased with respect 
to the emitter-2 
terminal 
and the 


transistor 
is in the off state 
(the collector-base 
diode 


is not 
forward-biased) 
with 
specified 
termination 
of 


the collector 
and base terminals. 


emitter 
cutoff 


current, 
dc, 
collector 
open 


The dc current 
into 
the emitter 
terminal 
when it is 


biased 
in the 
reverse 
direction 
with 
respect 
to the 


base 
terminal 
and 
the 
collector 
terminal 
is open- 


circuited. 
(Ref 
IEEE 
2551 


The 
external 
short-circuit 
current 
between 
the 
emitter 
and collector 
when the base-collector 
diode is 


reverse biased. 


emitter 
cutoff 


current, 
dc, 


base short-circuited 
to collector 


The dc current 
into 
the 
emitter 
terminal 
when 
it is 


biased 
in the reverse 
direction" 
with 
respect 
to the 
collector 
terminal 
and 
the 
base 
terminal 
is short- 


circuited 
to 
the 
collector 
terminal. 
(Ref 
IEEE 
2551 


*For 
this 
parameter 
the 
emitter 
terminal 
is 
considered 
to 
be 
biased 
in the 
reverse 
direction 
when 
it is made 
positive 
for 
N·P-N transistors 
or 


negative 
for 
P-N-P transistors 
with 
respect 
to the 
collector 
terminal. 


• 


• 


GLOSSARY 
MULTIJUNCTION 
TRANSISTORS 


Symbol 


Im(Yoe) 


Definition 


See preferred 
symbol 
Yoe(imag) 


POB. 


POE 


noise current, 


equivalent 
input 


large-signal 
input 


power 
(common-base, 


common-emitter) 


The product 
of the large-signal ac input 
current 
and 


voltage with 
the common 
reference 
terminal 
circuit 


configuration. 


small-signal 
input 


power 
(common-base, 


common-emitter) 


The 
product 
of the "small-signal 
ac input 
current 
and 


voltage 
with 
the common 
reference 
terminal 
circuit 


configuration. 


large·signal 
output 
power (common-base, 


common-emitter) 


The product 
of the large-signal ac output 
current 
and 


voltage with 
the common 
reference 
terminal 
circuit 


configuration. 


small-signal 
output 


power 
(common-base, 


common-emitter) 


The product 
of the small-signal 
ac output 
current 
and 


voltage 
with 
the 
common 
reference 
termi nal circuit 


configuration_ 


total 
nonreactive 


power 
input 
to all 


terminals 


The sum of the products 
of the dc input 
currents 
and 


voltages, Le., 
VBE"IB+VCE"'COr 
VBE"'E+VCB"IC 


The 
product 
of 
the 
intrinsic 
base 
resistance 
and 


collector 
capacitance 
under 
specified 
small-signal 


conditions_ 


The 
resistance 
between 
the 
collector 
and 
emitter 


terminals 
for the saturation 
conditions 
specified. 
(Ref 


IEEE 255) 


small-signal 
emitter- 


emitter 
on-state 


resistance 


The 
small-signal 
resistance 
between 
the 
emitter 


terminals 
of 
a double-emitter 
transistor 
when 
the 


base-collector 
diode is forward-biased_ 


forward 
transmission 
coefficient J 
The 
respective 
forward 
or 
reverse 
transmission 
(common-base, 
common-emitter) 
coefficient 
with 
the 
transistor 
in 
the 
indicated 


configuration. 
See pages 1·3 and 1-4. 
reverse tran~mission 
coefficient 


(common-base, 
common-emitter) 


GLOSSARY 


MULTIJUNCTION 
TRANSISTORS 


Symbol 


Sib or S11b, 


5ie or S11e 


VBB, 
Vcc, 


VEE 


VBC, 


VBE, 


VCB, 


VCE, 


VEB, 


VEC 


V(BR)CBO 
(formerly 
BVCBO) 


Term 


input 
reflection 
coefficient J 
(common-base, 
common-emitte"r) 


output 
reflection 
coefficient 


(common-base, 
common-emitter) 


supply 
voltage, 
de 


(base, collector, 


emitter) 


voltage, 
de or average 


(base-to-collector, 


base-ta-emitter, 


collector-ta-base, 


collector-ta-emitter. 


emitter-ta-base, 


emitter-ta-collector) 


voltage, 
instantaneous 


value of alternating 


component 


(base-to-call ector, 
base-ta-emitter, 
collector-ta-base. 


collector-ta-emitter, 


emitter-ta-base, 


emitter-ta-collector) 


breakdown 
voltage, 


collector 
-to-base, 


emitter 
open 


Definition 


The 
respective 
input 
or output 
reflection 
coefficient 


with 
the 
transistor 
in the indicated 
configuration. 
See 


page 1-4. 


The de voltage 
between 
the terminal 
indicated 
by the 


first 
subscript 
and 
the 
reference 
terminal 
(stated 
in 


terms 
of the polarity 
at the terminal 
indicated 
by the 


first 
subscript). 


The instantaneous 
value of ac voltage 
between 
the 


terminal 
indicated 
by 
the 
first 
subscript 
and 
the 


reference 
terminal. 


The 
breakdown 
voltage 
between 
the 
collector 


terminal 
and 
the 
base 
terminal 
when 
the 
collector 


terminal 
is biased in the reverse direction 
with 
respect 


to 
the 
base 
terminal 
and 
the 
emitter 
terminal 
is 


open-circuited. 
(Ref 
IEEE 
255) 


II 


• 


GLOSSARY 
MULTIJUNCTION 
TRANSISTORS 


Symbol 


V(BR)CEO 
(formerly 
BVCEO) 


V(BR)CER 
(formerly 
BV CER) 


V(BRlCES 
(fromerly 
BVCES) 


V(BR)CEV 
(formerly 
BVCEV) 


V(BR)CEX 
(formerly 
BVCEX) 


V(BR)EBO 
(formerly 
BVEBO) 


V(BR)ECO 
(formerly 
BVECO) 


VCB(fl). 


VCE(fI). 


VEB(fl). 


VEC(fl) 


Term 


breakdown 
voltage. 
collector-ta-emitter 
with 


(base open. 


Definition 
The 
breakdown 
voltage 
between 
the 
collector 


terminal 
and the emitter 
terminal 
when the collector 


terminal 
is 
biased 
in 
the 
reverse direction· 
with 


respect 
to the emitter 
terminal 
and the base terminal 


is (as indicated 
by the last subscript 
letter as follows): 


0= 
open-circuited. 


R = returned 
to 
the 
emitter 
terminal 
through 
a 
specified 
resistance. 


S = short-circuited 
to the emitter 
terminal. 


V = returned 
to 
the 
emitter 
terminal 
through 
a 
specified voltage. 
X = returned 
to 
the. 
emitter 
terminal 
through 
a 


specified 
circuit. 


resistance 
between 
base and emitter, 


base short-circuited 
to emitter, 


vo 1tage between 
base and emitter, 


circuit between 
base and emitter) 
"For 
these 
parameters, 
the 
collector 
terminal 
is 


considered 
to 
be 
biased 
in the 
reverse 
direction 
when 
it is made 
positive 
for 
N-P-N transistors 
or 
negative 
for 
P-N-P transistors 
with 
respect 
to the 
emitter 
terminal. 


emitter-emitter 
breakdown 
voltage 


The 
breakdown 
voltage 
between 
the 
emitter 
terminals, 
of 
a 
double-emitter 
transistor, 
with 
specified termination 
between 
collector 
and base. 


breakdown 
voltage, 


emitter-to-base, 
collector 
open 


The breakdown 
voltage 
between 
the emitter 
and base 


terminals 
when 
the emitter 
terminal 
is biased 
in the 


reverse 
direction 
with 
respect 
to 
the base terminal 
and 
the 
collector 
terminal 
is open-circuited. 
(Ref 


IEEE 
255) 


breakdown 
voltage, 


em itter -to-collector, 
base open 


The 
breakdown 
voltage 
between 
the 
em itter 
and 
collector 
terminals 
when 
the 
emitter 
terminal 
is 
biased 
in the 
reverse direction- 
with 
respect 
to the 
collector 
terminal 
and 
the 
base 
terminal 
is open- 


circuited. 


"For 
this 
parameter 
the 
emitter 
terminal 
is 


considered 
to 
be 
biased 
in the 
reverse 
direction 
when 
it is made 
positive 
for 
N-P-N transistors 
or 


negative 
for 
P-N-P transistors 
with 
respect 
to the 
collector 
terminal. 


dc open-circuit 
voltage 


(floating 
potential) 


(collector-to-base. 
collector-to-emitter, 
emitter-to-base, 
em itter -to-collector) 


The 
de 
open-circuit 
voltage 
(floating 
potential) 
between 
the terminal 
indicated 
by the first subscript 
and 
the 
reference 
terminal 
when 
the 
remaining 


terminal 
is biased in the reverse direction 
with respect 


to the reference 
terminal. 
(Ref 
IEEE 
255) 


GLOSSARY 
MULTIJUNCTION 
TRANSISTORS 


Symbol 


VCBO 


Term 


collector-ta-base 
voltage, dc, emitter 


open 


Definition 


The de voltage 
between 
the collector 
terminal 
and the 


base 
terminal 
when 
the 
emitter 
terminal 
is open- 


circuited. 


collector-emitter 
offset voltage 


The 
open-circuit 
voltage 
between 
the 
collector 
and 
emitter 
terminals 
when 
the 
base-emitter 
diode 
is 
forward-biased. 


The de voltage 
between 
the collector 
and the emitter 


terminals 
for 
specified 
saturation 
conditions. 
(Ref 


IEEE 
2551 


collector-ta-emitter 
voltage, dc, with 
(base open, 


The de voltage between 
the collector 
terminal 
and the 


emitter 
terminal 
when 
the 
base 
terminal 
is 
(as 
indicated 
by the last subscript 
letter as follows): 


a = open circuited. 


R = returned 
to 
the 
emitter 
terminal 
through 
a 
specified 
resistance. 
S = short-circuited 
to the emitter 
terminal. 


V = returned 
to 
the 
emitter 
terminal 
through 
a 
specified voltage. 
X = returned 
to 
the 
emitter 
terminal 
through 
a 
specified circuit. 


resistance 
between 
base and emitter, 


base short-circuited 
to emitter, 


voltage between 
base 
and emitter, 


emitter-to-base 
voltage, dc, 
collector 
open 


The dc voltage 
between 
the emitter 
terminal 
and the 
base 
terminal 
with 
the 
collector 
terminal 
open- 


circuited. 


emitter-collector 
offset vol tage 


The 
open-circuit 
voltage 
between 
the 
emitter 
and 
collector 
when 
the 
base-collector 
diode 
is forward- 


biased, 


magnitude 
of the 
emitter-emitter 
offset 
voltage 


The 
absolute 
value 
of 
the 
open-circuit 
voltage 
between 
the 
two 
emitters 
of 
a 
double-emitter 
transistor 
when 
the base-collector 
diode 
is forward- 


biased. 


magnitude 
of the 
change in offset 
voltage with base 
current 


The 
absolute 
value 
of 
the 
algebraic 
difference 


between 
the 
emitter-emitter 
offset 
voltages 
of 
a 
double-emitter 
transistor 
at 
two 
specified 
base 
currents. 


magnitude 
of the 
change in offset 
voltage with 
temperature 


The 
absolute 
value 
of 
the 
algebraic 
difference 


between 
the 
emitter-emitter 
offset 
voltages 
of 
a 
double-emitter 
transistor 
at 
two 
specified 
ambient 
temperatures. 


noise voltage. 
equivalent 
input 


• 


II 


GLOSSARY 
MULTIJUNCTION 
TRANSISTORS 


Symbol 


VRT 


Yie(imag) 
or 


Im(Yie) 


Yielreall 
or 


Re(Yiel 


Yoe(imag) 
or 


Im(Yoe) 


Yoe(reall 
or 


Re(Yoel 


Term 


reach-through 
(punch-through) 


voltage 


small-signal short- 


circuit 
forward- 


transfer 
admittance 


(common-base, 


common-emitter) 


small-signal 
short- 


circuit 
input 
admittance 


(common-base, 


common-emitter) 


imaginary 
part of 


the small-signal 
short-circuit 
input 
admittance 


(common-emitter) 


real part of the 


small-signal 
short- 
circuit 
input admittance 


(common-emitter) 


small-signal 
short- 


circuit 
output 
admittance 


(common-base, 


common-emitter) 


imaginary 
part of 


the small-signal 
short-circuit 
output 


admittance 


(common-emitter) 


real part of the 


small-signal 
short- 


circuit output 
admittance 


(common-emitter) 


small-signal short- 
circuit 
reverse 


transfer 
admittance 


(common-base, 


common-emitter) 


Definition 
That 
value 
of 
reverse 
collector-ta-base 
voltage 
at 
which 
the 
space-charge 
region 
of the collector-base 


junction 
extends 
to 
the 
space-charge 
region 
of the 


emitter-base 
junction_ 
(Ref 
IEEE 
255) 


The ratio of rms output 
current 
to rms input voltage 
with the output 
short-circuited 
to ac. 


The 
ratio 
of rms input 
current 
to rms input voltage 


with the output 
short-circuited 
to ac. 


The 
ratio 
of 
rms 
input 
current 
to 
the 
rms out-of- 


phase 
(imaginary) 
component 
of 
the 
input 
voltage 
with the output 
short-circuited 
to ac. 


The 
ratio 
of rms input 
current 
to the 
rms in-phase 


(real) 
component 
of 
the 
input 
voltage 
with 
the 


output 
short-circuited 
to ac. 


The ratio of rms output 
current 
to rms output 
voltage 


with the input short-circuited 
to ac. 


The 
ratio 
of rms output 
current 
to the out-of-phase 


(imaginary) 
component 
of the 
rms output 
voltage 
with the input short-circuited 
to ac. 


The ratio of rms output 
current 
to the in-phase (real) 
component 
of the rms output 
voltage with the input 
short·circuited 
to ac. 


The ratio of rms input current 
to rms output 
voltage 


with the input short-circuited 
to ac. 


GLOSSARY 


UNIJUNCTION 
TRANSISTORS 


Letter Symbols, 
Terms, and Definitions 


Symbol 


Definition 


A region 
of a semiconductor 
device 
into 
which 
minority 
carriers 


are injected. 


A region 
from 
which 
charge carriers 
that 
are minority 
carriers 
in 
• 
the base are injected 
into the base. (Ref. 60 IRE 28.51) 


A 
semiconductor 
junction 
normally 
biased 
in 
the 
forward 


direction 
to 
inject 
minority 
carriers 
into 
the 
base. 
(Ref 
60 


IRE 28.51) 


The 
point 
on 
the 
emitter 
current-voltage 
characteristic 
cor- 


responding 
to 
the 
lowest 
current 
at 
which 
dVEB l/dlE 
= o. 


The 
point 
on 
the 
emitter 
current-voltage 
characteristic 
corres- 
ponding 
to the second 
lowest current 
at which dVEB1/dlE 
= o. 


A three-terminal 
semiconductor 
device 
having one junction 
and a 


stable 
negative-resistance 
characteristic 
over 
a wide 
temperature 


range. 


N·P IP·Type Basel 


2® 


emitter 


base 


base 1 
® 


emitter 
base 2 
base 1 


NOTE: 
In the 
graphic 
symbols. 
the 
envelope 


is optional 
if 
no element 
is connected 


to 
the 
envelope. 


Definition 


The ratio 
IVp-VF)IVB2Bl. 
where VF is the forward 


voltage drop 
of the emitter 
junction. 


The current 
into the base-2 terminal 
when 
the emitter 


current 
is greater 
than the valley-point 
current. 


The 
current 
into 
the 
emitter 
terminal 
when 
it 
is 


biased 
in 
the 
reverse 
direction 
with 
respp-ct to 
the 


base-2 
terminal 
and 
the 
base-' 
terminal 
is open- 


circuited. 


GLOSSARY 


UNIJUNCTION 
TRANSISTORS 


Symbol 
Term 


IV 
valley-point 
current 


'BB 
interbase resistance 


TJ 
junction 
temperature 
• 


tp 
pulse time 


tw 
pulse average time 


VB2B1 
interbase 
voltage 


VEB1(sat) 
emitter 
saturation 
voltage 


VOB1 
base-l 
peak 


voltage 


Vp 
peak-point 


voltage 


Vv 
valley-point 


voltage 


Definition 


The 
emitter 
current 
at the 
valley 
point. 


The 
resistance 
between 
the 
two 
bases 
with 
the 


emitter 
current 
equal to zero. 


The forward 
voltage between 
the emitter 
and base 1 


at 
an 
emitter 
current 
greater 
than 
the 
valley-point 


current. 


The peak voltage measured 
across the resistor 
in series 


with 
base 
1 when 
the 
device 
is operated 
as 
a 


relaxation 
oscillator 
in a specified 
circuit. 


The 
voltage 
between 
the 
emitter 
and 
base 
1 at 
the 


peak point. 


The voltage between 
the emitter 
and base 1 at the 


valley point. 


Vp-- 
I 


I 
I 
I 
I 
I 
I 


VEB1(sad-- 
4----- 


Vv 
- --j - 
- 
- 
- 
- 
- 
-- 


GLOSSARY 


FIELD-EFFECT TRANSISTORS 


enhancement-type 


field-effect 
transistor 


metal-ox 
ide-semiconductor 
(MOS) 


field-effect 
transistor 


Definition 


A 
region 
of 
semiconductor 
material 
in 
which 
current 
flow 
is 


influenced 
by 
a 
transverse 
electrical 
field. 
A 
channel 
may 


physically 
be an inversion 
layer, a diffused 
layer, or bulk 
material. 


The 
type 
of 
channel 
is determined 
by 
the 
type 
of 
majority III 


carriers during conduction; 
i.e., p-channel 
or n-channel. 


The operation 
of a field-effect transistor 
such that changi n9 the 


gate-source 
voltage 
from 
zero 
to a finite 
value decreases 
the 


magnitude 
of the drain current. 


A field-effect 
transistor 
having appreciable 
channel 
conductivity 


for 
zero 
gate-source 
voltage; 
the 
channel 
conductivity 
may 
be 


increased or decreased according 
to 
the polarity 
of 
the applied 


gate-source voltage. 


The operation 
of 
a field-effect 
transistor 
such that 
changing 
the 


gate-source 
voltage 
from 
zero 
to 
a finite 
value 
increases the 


magnitude 
of the drain current. 


A 
field-effect 
transistor 
having 
substantially 
zero 
channel 


conductivity 
for 
zero 
gate-source 
voltage; 
the 
channel 


conductivity 
may be increased by the application 
of a gate-source 


voltage of appropriate 
polarity. 


A transistor 
in which 
the conduction 
is due entirely 
to the flow 


of 
majority 
carriers through 
a conduction 
channel 
controlled 
by 


an electric 
field 
arising 
from 
a voltage applied 
between 
the gate 


and source terminals. 


The 
electrode 
associated 
with 
the region 
in which 
the electric 


field due to the control 
voltage is effective. 


A field-effect 
transistor 
having one or more gate electrodes which 
are electrically 
insulated 
from 
the channel. 


A field-effect 
transistor 
that 
uses one or more gate regions that 


form 
p-n junction(s) 
with 
the channel. 


An 
insulated-gate 
field-effect 
transistor 
in which 
the 
insulating 


layer 
between 
each 
gate 
electrode 
and 
the 
channel 
is oxide 


material. 


• 


GLOSSARY 


FIELD-EFFECT 
TRANSISTORS 


Definition 
A field-effect 
transistor 
that has an n-type conduction 
channel. 


substrate 
IU. u) (of a junction 


field-effect 
transistor 
or an insulated- 


gate field-effect 
transistor) 


A semiconductor 
material 
that contains 
a channel, 
a source, and a 


drain 
and which 
may be connected 
to a terminal. 


substrate (of a thin-film. 


field-effect 
transistor) 
An 
insulating 
material 
that 
supports 
the 
thin 
semiconductor 


layer, 
the 
insulating 
layer, 
and 
the 
source, 
gate, 
and 
drain 
electrodes. 


A field-effect 
transistor 
having two independent 
gates, a source, 


and 
a 
drain. 
An 
active 
substrate 
terminated 
externally 
and 


independently 
of 
other 
elements 
is considered 
a gate 
for 
the 


purpose of this definition. 
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DEPLETION-TYPE 
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In 
the 
above 
drawings 
of 
the 
insulated-gate 
devices, 
the 
substrate 
(bulk) 
is shown 


terminated 
either 
internally 
or 
externally. 
The 
symbol 
at 
the 
right 
illustrates 
an 


unterminated 
(passive) 
substrate. 


GLOSSARY 


FIELD-EFFECT 
TRANSISTORS 


Term 


common-source 
small- 


signal Iforward 
transfer. 


input, 
output, 
reverse 
transfer) susceptance 


drain-substrate 
capacitance 


Ciss 
short-circuit 
input 


capacitance, 
common- 


source 


Coss 
short-circuit 
output 


capacitance, 
common- 


source 


Crss 
short-circuit 
reverse 
transfer 
capacitance. 


common-source 


For 
F 
noise figure, 
average or spot 


9fs. 
common-source 
small- 


9is. 
signal (forward 
transfer, 


gas. 
input, 
output, 
reverse 


grs 
transfer) 
conductance 


Gpg• 
small-signal 
insertion 


Gps 
power 
gain, (common- 


gate, common-source) 


Gtg• 
small-signal 
transducer 


Gts 
power 
gain (common- 


gate, common-source) 


ID 
drain current, 
de 


ID(off) 
drain 
cutoff 
current 


Dpfinition 


The 
imaginary 
part 
of the 
corresponding 
admittance. 


See Vfs. Vis. Vas. and Vrs· Svmbols 
in the forms 
bxx 
and Vxxlimag) 
are equivalent. 


The 
capacitance 
between 
the 
drain 
and 
source 


terminals 
with 
the 
gate 
terminal 
connected 
to 
the 


guard terminal 
of a three-terminal 
bridge. 


The 
capacitance 
between 
the 
drain 
and 
substrate 


terminals 
with 
the 
gate 
and 
source 
terminals 


connected 
to 
the 
guard 
terminal 
of a three-termi 
nal 


bridge. 


The 
capacitance 
between 
the 
input 
terminals 
(gate 


and 
source) 
with 
the 
drain 
short-circuited 
to 
the 


source 
for 
alternating 
current. 
(Ref. 
IEEE 
255) 


The 
capacitance 
between 
the 
output 
terminals 
(drain 


and 
source) 
with 
the 
gate 
short-circuited 
to 
the 


source 
for 
alternating 
current. 
(Ref. 
IEEE 
255) 


The 
capacitance 
between 
the drai n and gate termi nals 


with 
the 
source connected 
to the guard terminal 
of a 


three-terminal 
bridge. 


The 
real 
part 
of 
the 
corresponding 
admittance. 
See 


Vfs. Vis. Vas. and Vrs· Svmbols 
in the forms 
gxx 
and 


Vxx(real) 
are equivalent. 


The 
ratio. 
usuallv 
expressed 
in 
dB. 
of 
the 
signal 


power 
delivered 
to 
the 
load 
to 
the 
signal 
power 


delivered 
to the input. 


The 
ratio. 
usuallv 
expressed 
in 
dB. 
of 
the 
signal 


power 
delivered 
to 
the 
load 
to 
the 
maximum 
signal 


power 
available 
from 
the source. 


The 
direct 
current 
into 
the 
drain 
terminal 
of 
a 


depletion-type 
transistor 
with 
a 
specified 
reverse 


gate-source 
voltage 
applied 
to 
bias the device 
to the 


off state. 


• 


• 


GLOSSARY 
FiElD-EFFECT 
TRANSISTORS 


Symbol 


'D(on) 


Term 


on-state 
drain current 


Definition 


The 
direct 
current 
into 
the drain 
terminal 
with 
a 
specified 
forward 
gate-source 
voltage 
applied 
to bias 
the device to the on state. 


Im(Yfsl. 


Im(Yis). 
Im(yosl. 


Im(Yrs) 


The direct 
current 
into 
the drain terminal 
when the 


gate-source 
voltage 
is zero. This is an on-state 
current 
in a depletion-type 
device, an oft-state 
current 
in an 
enhancement-type 
device. 


The 
direct 
current 
into 
the 
gate 
terminal 
with 
a 


forward 
gate-source 
voltage 
applied. 
See VGSF. 


The 
direct 
current 
into 
the 
gate 
terminal 
with 
a 


reverse gate-source 
voltage applied. 
See VGSR. 


reverse gate current, 


drain 
short-circuited 
to source 


The 
direct 
current 
into 
the 
gate 
terminal 
of 
a 


junction-gate 
field-effect 
transistor 
when 
the 
gate 


terminal 
is reverse-biased 
with respect 
to the source 


terminal 
and the drain 
terminal 
is short-circuited 
to 


the source terminal. 


forward 
gate current, 


drain short-circuited 
to source 


The 
direct 
current 
into 
the 
gate 
terminal 
of 
an 
insulated-gate 
field-effect 
transistor 
with 
a forward 


gate-source 
voltage 
applied 
and 
the 
drain 
terminal 


short-circuited 
to the source terminal. 
See VGSF. 


reverse gate current, 
drai n short-circuited 
to source 


The 
direct 
current 
into 
the 
gate 
terminal 
of 
an 


insulated-gate 
field-effect 
transistor 
with 
a reverse 


gate-source 
voltage 
applied 
and 
the 
drain 
terminal 
short-circuited 
to the source terminal. 
See VGSR. 


noise current, 
equivalent 
input 


See preferred 
symbols: 
bfs or Yfs(imag). 
bis or Yislimag), 


bos or Yos(imag). 


brs or Yrs(imag) 


The 
direct 
current 
into 
the 
source 
terminal 
of a 


depletion-type 
transistor 
with 
a specified 
gate-drain 


voltage 
applied 
to bias the device to the off 
state. 


The direct 
current 
into the source terminal 
when the 


gate-drain 
voltage 
is zero. This is an on-state 
current 
in a depletion-type 
device, 
an off-state 
current 
in an 
enhancement-type 
device. 


GLOSSARY 


FIELD-EFFECT 
TRANSISTORS 


Symbol 
Term 


NF or NF' 
noise figure, 
average or spot 


rds(on) 
small-signal drain- 
source on-state 
resistance 


rOS(on) 
static drain-source 
on·state 
resistance 


Re(Yfs). 


Re(Yisl. 


Re(yos). 


RelYrs) 


Re 
thermal 
resistance 


Sfg or s21 g. 
forward 
transmission 
coefficient 
J 


sfs or 5215 
(common-gate, 
common-source) 


Srg or S12g. 
reverse transmission 
coefficient 


srs or 5125 
(common-gate, 
common-source) 


Sig or S11g. 
input reflection 
coefficient 


f 


5is or 5115 
(common-gate. 
common-source) 


Sog or S22g. 
output 
reflection 
coefficient 


Sos or s22s 
(common-gate, 
common-source) 


TJ 
junction 
temperature 


tdloff) 
turn-off 
delay time 


The 
small-signal 
resistance 
between 
the 
drain 
and 
source 
terminals 
with 
a specified 
gate-source 
voltage 


applied 
to 
bias 
the 
device 
to 
the 
on state. 
For 
a 


depletion-type 
device, this gate-source 
voltage may be 
zero. 


The 
dc 
resistance 
between 
the 
drain 
and 
source 


terminals 
with a specified 
gate-source 
voltage applied 


to bias the device 
to the on state. 
For a depletion- 


type device, thi!' gate·source 
voltage may be zero. 


See 
prelerred 
symbols: 
9fs or Yls!real). 


9is or Yis!real). 


gos or Yos(real). 


grs or Yrs(real) 


The 
respective 
forward 
or 
reverse 
transmission 


coefficient 
with 
the 
transistor 
in 
the 
indicated 
configuration. 
See pages 1·3 and '-4. 


The respective 
input or output 
reflection 
coefficient 
with the transistor 
in the indicated 
configuration. 
See 


page 
1-4. 


The 
time 
interval 
from 
a point 
90 
percent 
of the 


maximum 
amplitude 
on the trailing edge of the input 


pulse 
to 
a 
point 
90 
percent 
of 
the 
maximum 


amplitude 
on the 
trailing 
edge of the 
output 
pulse. 


This corresponds 
to storage 
time for a multijunction 
transistor. 
See pages '-5 and 1·6. 


NOTE: 
This definition 
assumes 
a device 
initially 
in 


the off state 
with 
an input 
pulse 
applied 
of proper 


polarity 
to switch the device to the on state. 


• 


III 


GLOSSARY 


FIELD-EFFECT 
TRANSISTORS 


Term 


turn-on 
delay 
time 


Definition 


The 
time 
interval 
from 
a point 
10 
percent 
of 
the 


maximum 
amplitude 
on the leading 
edge of the input 


pulse 
to 
a 
point 
10 
percent 
of 
the 
maximum 
amplitude 
on the leading 
edge of the output 
pulse. 


This 
corresponds 
to 
delay 
time 
for 
a multijunction 


transistor. 
See pages 1·5 and '·6. 


NOTE: 
This 
definition 
assumes a device 
initially 
in 


the 
off 
state 
with 
an 
input 
pulse applied 
of 
proper 


polarity 
to switch 
the device to the on state. 


gate-source 
breakdown 
voltage 


The breakdown 
voltage between 
the gate and source 


terminals 
with 
the 
drain 
terminal 
short-circuited 
to 


the source terminal. 
NOTE: 
The 
symbol 
VIBR)GSS 
is primarily 
used 


with 
junction-gate 
field-effect 
transistors. 
The 
symbols 
V(BR)GSSR 
or V(BR)GSSF 
should 
be used 


with insulated-gate transistors having shunting diodes 


or similar 
voltage-limiting 
device~. 


forward 
gate-source 


breakdown 
voltage 


The 
breakdown 
voltage 
between 
the gate and source 


terminals 
with 
a forward 
gate-source 
voltage 
applied 


and 
the 
drain 
terminal 
short-circuited 
to 
the source 


terminal. 
See VGSF. 


The 
breakdown 
voltage 
between 
the gate and source 


terminals 
with 
a reverse 
gate-source 
voltage 
applied 


and 
the 
drain 
terminal 
short-circuited 
to 
the 
source 


terminal. 
See VGSR. 


supply voltage, de 
(drain, gate, 


source) 


GLOSSARY 


FIELD-EFFECT 
TRANSISTORS 


Symbol 


VDS(on) 


Term 


drain-source 
on-state 
voltage 


Definition 


The 
de 
voltage 
between 
the 
drain 
and 
source 


terminals 
with 
a specified 
forward 
gate-source 
voltage 


applied to bias the device to the on state. 


drain-substrate 
voltage 


The 
de 
voltage 
between 
the 
drain 
and 
substrate 


terminals. 


The de voltage between the gate and source terminals. 
• 


The de voltage between the gate and source terminals 


of 
such 
polarity 
that 
an 
increase 
in 
its 
magnitude 


causes the channel resistance to decrease. 


forward 
gate-source 
voltage 


reverse gate-source 
voltage 


The de voltage between the gate and source terminals 


of 
such 
polarity 
that 
an 
increase 
in 
its 
magnitude 
causes the channel resistance to increase. 


gate-source cutoff 
voltage 


The 
reverse 
gate-source 
voltage 
at 
which 
the 


magnitude 
of 
the drain 
current 
of a depletion-type 


field-effect 
transistor 
has been 
reduced 
to a specified 


low value. 


gate-source 
threshold 
voltage 


The 
forward 
gate-source 
voltage 
at 
which 
the 


magnitude 
of 
the 
drain 
current 
of 
an 


enhancement-type 
field-effect 
transistor 
has 
been 


increased 
to a specified 
low value. 


noise voltage, 


equivalent 
input 


source-substrate 
voltage 


common-source 
small- 


signal short·circuit 


forward 
transfer 


admittance 


The 
ratio 
of 
rms 
drain 
current 
to 
rms 
gate-source 


voltage 
with 
the 
drain 
terminal 
ac short-circuited 
to 


the source terminal. 


common-source 
small- 


signal short·circuit 


input 
admittance 


The 
ratio 
of 
rms 
gate 
current 
to 
rms 
gate-source 


voltage 
with 
the 
drain 
terminal 
ac short-circuited 
to 


the source terminal. 


common-sour.ce 
small· 


signal short-circuit 


output 
admittance 


The 
ratio 
of 
rms drain 
current 
to 
rms drain-source 


voltage 
with 
the 
gate 
terminal 
ac short-circuited 
to 


the source terminal. 


• 


GLOSSARY 
FIELD-EFFECT 
TRANSISTORS 


Term 


common-source 
small- 


signal short-circuit 
reverse transfer 
admittance 


Definition 


The 
ratio 
of 
rms 
gate 
current 
to 
rms 
drain-source 


voltage 
with 
the 
gate 
terminal 
ac short-circuited 
to 


the source terminal. 


Yfs(imag). 


Yis(imag). 


Yos(imag). 


Yrs(imag) 


common-source 
small- 


signal (forward 
transfer, 


input, 
output, 
reverse 


transfer) 
susceptance 


The 
imaginary 
part 
of the corresponding 
admittance. 


See 
Yfs. 
Yis. 
Yos. 
and 
Yrs. 
Symbols 
in 
the 
forms 


Yxx(imag) 
and bxx 
are equivalent. 


Yfs(real). 


Yis(real). 


Yos(real). 


Yrs(real) 


common-source 
small- 


signal (forward 
transfer. 


input, 
output, 
reverse 


transfer) 
conductance 


The 
real part of 
the corresponding 
admittance. 
See 


Yfs. Yis. Yos. and Yrs· Symbols 
in the forms 
Yxx(real) 


and 9xx are equivalent. 


EIA 
and JEDEC 
Standards 


Electronic 
Industries 
Association 


2001 
Eye St. N.W. 


Washington, 
D.C. 
20006 


Telephone: 
202·659·2200 


Registered 
Outlines 
and Gauges for Semiconductor 
Devices-JEDEC 
Publication 
No. 
12 


Preferred 
Lead Configurations 
for 
Field-Effect 
Transistors-JEDEC 
Publication 
No. 69A 


JEDEC 
Recommendations 
for 
Letter 
Symbols, 
Abbreviations, 
Terms, 
and Definitions 
for Semiconductor 
Device 


Data 
Sheets 
and Specifications-JEDEC 
Publication 
No. 
77 


Test 
Methods 
for 
the 
Collector-Base 
Time 
Constant 
and 
the 
Resistive 
Part 
of 
the 
Common-Emitter 
Input 


Impedance-EIA 
Standard 
RS·284 


Measurement 
of Small·Signal 
HF, 
VHF, 
and UHF 
Power 
Gain 
of Transistors-EIA 
Standard 
RS·306 


Voltage 
Regulator 
Diode 
Noise 
Voltage 
Measurement-EIA 
Standard 
RS·307 


Measurement 
of Transistor 
Noise 
Figure at MF 
through 
VHF-EIA 
Standard 
RS-311 A 


Measurement 
of Reverse 
Recovery 
Time 
for Semiconductor 
Diodes-EIA 
Standard 
RS-318 


Numbering 
of 
Electrodes 
in Multiple 
Electrode 
Semiconductor 
Devices and Designation 
of Units 
in Multiple 
Unit 


Semiconductor 
Devices-EIA 
Standard 
RS·321 A 


The 
Measurement 
of 
ICrel-EIA 
Standard 
RS·340 


The 
Measurement 
of 
Transistor 
Noise 
Figure 
at 
Frequencies 
up 
to 
20 kHz 
by 
Sinusoidal 
Signal~Generator 


Method-EIA 
Standard 
RS·353 


Designation 
System 
for Discrete 
Semiconductor 
Devices-EIA 
Standard 
RS~370 


The 
Measurement 
of 
Small-Signal 
VHF-UHF 
Transistor 
Short-Circuit 
Forward 
Current 
Transfer 
Ratio-EIA 


Standard 
RS·371 


• 


International 
Electrotechnical 
Commission 
(l EC) Standards 


American 
National 
Standards 
Institute, 
Inc. 


1430 Broadway 


New York, 
N.Y. 
10018 


Telephone: 
212·868·1220 


Publication 
147: 
Essential 
Ratings 
and 
Characteristics 
of 
Semiconductor 
Devices 
and 
General 
Principles 
of 


Measuring 
Methods. 


Part 0 - 
General 
and Terminology 


Part 
1 - 
Essential 
Ratings 
and 
Characteristics 


Part 2 - 
General 
Principles 
of Measuring 
Methods 


Part 3 - 
Reference 
Methods 
of Measurement 


Publication 
148: 
Letter 
Symbols 
for Semiconductor 
Devices and Integrated 
Microcircuits 


Publication 
191: 
Mechanical 
Standardization 
of Semiconductor 
Devices 


Military 
Standards 


Commanding 
Officer 


U.S. Naval 
Publications 
and Forms 
Center 


5801 
Tabor 
Avenue 


Philadelphia, 
Pa. 
19120 


MI L-S-19500: 
Semiconductor 
Devices, 
General 
Specification 
for 


MI L·STD·105: 
Sampling 
Procedures 
and Tables for 
Inspection 
by Attributes 


MI L·STD·202: 
Test Methods 
for 
Electronic 
and Electrical 
Component 
Parts 


MI L·STD·750: 
Test Methods 
for Semiconductor 
Devices 


MI L·STD·883: 
Test Methods 
and Procedures 
for 
Microelectronics 


• 
Transistor 
Selection 
Guides 


• 


Page 
2-1 
2-2 


2-3 


2-3 
2-4 
2-4 


2-5 
2-7 


2-9 
2-10 
2-11 
2-11 
2-12 
2-12 


2-13 


2-13 


N-P-N 
Low-Level 
Amplifiers 


P-N-P 
Low-Level 
Amplifiers 


N-P-N 
High-Voltage 
Amplifiers 


P-N-P 
High-Voltage 
Amplifiers 


N-P-N 
High-Frequency 
Amplifiers 


P-N-P 
High-Frequency 
Amplifiers 


N-P-N 
General 
Purpose 


P-N-P 
General 
Purpose 


N-P-N 
Switches 


P-N-P 
Switches 


N-P-N 
Choppers 


P-N-P 
Choppers 


N-P-N 
Matched 
Duals 


P-N-P 
Matched 
Duals 


N-P·N 
Unmatched 
Duals 


P-N·P 
Unmatched 
Duals 


N-P·N and 


P·N·P 
Quads 


JFET 
N·Channel 
Low-Frequency, 
Low-Noise 
Amplifiers 


JFET 
P-Channel 
Low-Frequency, 
Low-Noise 
Amplifiers 


JFET 
N-Channel 
General 
Purpose Amplifiers 


JFET 
P·Channel 
General 
Purpose Amplifiers 


JFET 
High-Frequency 
Amplifiers 


IGFET 
High-Frequency 
Amplifiers 


JFET 
N-Channel 
Switches 
and Choppers 


J F ET 
P-Channel 
Switches 
and Choppers 


IGFET 
N-Channel 
Switches 
and Choppers 


IGFET 
P-Channel 
Switches 
and Choppers 


JFET 
Duals 


IGFET 
Duals 


Unijunction, 
Conventional 


Unijunction, 
Programmable 


The 
tabular 
entries 
within 
these families 
are not 
made 
on the usual manner 
of 
increasing 
type 
number, 
which 
would 


have little 
inherent 
utility. 
but 
rather 
are ranked 
by the most-significant 
electrical 
characteristic 
of that 
family. 
Where 


there 
is more 
than 
one 
transistor 
type 
having 
the 
identical 
primary 
characteristic, 
the 
types 
within 
that 
group 
are 


further 
ranked 
by a secondary 
characteristic, 
and so on. 


This 
form 
of 
organization 
works 
most 
efficiently 
when 
the user's selection 
criteria 
coincides 
with 
the 
organizational 


lay-out, 
but should 
not present 
undue difficulties 
if it does not. 


It should 
be noted 
that 
the 
entries 
are nonexclusive; 
that 
is a transistor 
type may appear 
in more 
than one family 
if its 


specifications 
so dictate. 


NOISE 
FIGURE 


hFE 
VIBR)CEO 
F @f 
DEVICE 


PACKAGE· 
CHIP 


@IC 
MIN-MAX 
MIN 
F 
INOISE BW) 
TYPE 


MAX 
• See page 2 20. 


10,IJA 
30- 
30 V 
2N4138 
TO-46 
N18 


10,IJA 
30- 
30V 
2N2432 
TO-18 
N18 


10,IJA 
30- 
45 V 
2N2432A 
TO-18 
Nl8 


10,IJA 
40-120 
45 V 
4dll115_7 
kHz) 
2N929 
TO-18 
N11 


10,IJA 
40-120 
60 V 
4 dB@ 
1 kHz 
2N2483 
TO-18 
Nl1 


10,IJA 
100-300 
45 V 
3dIl115_7 
kHz) 
2N930 
TO-18 
Nll 


10,IJA 
100-500 
60 V 
3 dB@ 
1 kHz 
2N2484 
TO-18 
Nll 


10,IJA 
120-360 
45 V 
2N2586 
TO-18 
Nll 


10,IJA 
250-500 
60 V 
15dB@10Hz 
2N3117 
TO-18 
Nll 


10,IJA 
400-800 
60 V 
15d8@10Hz 
2N4104 
TO-18 
Nll 


100"A 
100-300 
50 V 
3 dB 115.7 kHzl 
2N5209 
TO-92 
N21 


100,IJA 
100-300 
50 V 
3 dB 115_7kHz) 
A5T5209 
AAA 
N21 


100,IJA 
100-400 
30 V 
5 dB 115_7kHz) 
A8T3707 
TO-92 
N21 


100,IJA 
100-400 
30V 
5 dB 
(15.7 
kHz) 
2N3707 
TO-92 
N21 


100,IJA 
100-400 
30 V 
5 dB 
(15.7 
kHz) 
A5T3707 
AAA 
N21 


100,IJA 
200-600 
50V 
2 dB 115.7 kHz) 
2N5210 
TO-92 
N21 


100,IJA 
200-600 
50V 
2 dB 115.7 kHzl 
A5T5210 
AAA 
N21 


100,IJA 
250-700 
40V 
2 dB@ 
1 kHz 
TIS94 
TO-92 
N21 


100,IJA 
250-700 
40V 
2 dB@ 
1 kHz 
TIS97 
AAA 
N21 


1 mA 
45-165 
30V 
A8T3709 
TO-92 
N21 


1 mA 
45-165 
30 V 
2N3709 
TO-92 
N21 


1 mA 
45-165 
30V 
A5T3709 
AAA 
N21 


1 mA 
45-660 
30V 
A8T3708 
TO-92 
N21 


1 mA 
45-660 
30V 
2N3708 
TO-92 
N21 


1 mA 
45-660 
30V 
A5T3708 
AAA 
N21 


1 mA 
90-330 
30 V 
A8T3710 
TO-92 
N21 


1 mA 
90-330 
30V 
2N3710 
TO-92 
N21 


1 mA 
90-330 
30V 
A5T3710 
AAA 
N21 
1 mA 
100-300 
60 V 
TIS95 
TO-92 
N21 


1 mA 
100-300 
60 V 
TIS98 
AAA 
N21 
1 mA 
150-600 
25 V 
A5T3565 
AAA 
N21 
1 mA 
180-660 
30V 
A8T3711 
TO-92 
N21 
1 mA 
180-660 
30V 
2N3711 
TO-92 
N21 
1 mA 
180-660 
30V 
A5T3711 
AAA 
N21 


2mA 
35-500 
15V 
2N5219 
TO-92 
N21 


2mA 
35-500 
15V 
A5T5219 
AAA 
N21 


2mA 
50-800 
20 V 
2N5223 
TO-92 
N21 


2mA 
50-800 
20V 
A5T5223 
AAA 
N21 
2mA 
150-300 
25 V 
A5T3392 
AAA 
N21 


2mA 
150-300 
25 V 
A7T3392 
TO-92 
N21 


2mA 
150-300 
25 V 
A8T3392 
TO-92 
N21 


2mA 
250-500 
25 V 
A5T3391 
AAA 
N21 


2mA 
250-500 
25V 
5dB 115_7kHz) 
A5T3391A 
AAA 
N21 


2mA 
250-500 
25V 
A7T3391 
TO-92 
N21 


2mA 
250-500 
25V 
5dB 115_7kHz) 
A7T3391A 
TO-92 
N21 


2mA 
250-500 
25 V 
A8T3391 
TO-92 
N21 
2mA 
250-500 
25V 
~115.7kHz) 
A8T3391A 
TO-92 
N21 


100mA 
55-300 
65 V 
TIS96 
TO-92 
N21 


100mA 
55-300 
65V 
TIS99 
AAA 
N21 


• 


• 


NOISE FIGURE 


hFE 
VIBRICEO 
F 
@I f 
DEVICE 
F 
PACKAGE' 
CHIP 


@IC 
MIN·MAX 
MIN 
INOISE aW) 
TYPE 


MAX 


10~A 
40-120 
4S V 
4 dB IlS.7 kHzl 
AST2604 
AAA 
Pl9 


10jJA 
40-120 
4SV 
4cflj 11S.7kHzl 
2N2604 
TO·46 
P19 


lO"A 
100-300 
4SV 
3 dB 11S.7kHzl 
AST260S 
AAA 
P19 


10lJ,A 
100-300 
4SV 
3dB 11S.7kHzl 
2N260S 
TO-46 
P19 


10"A 
100-300 
60V 
3dB@ 
1 kHz 
2N3962 
TO·18 
P18 


lOIlA 
100300 
80V 
3 dB @ 1 kHz 
2N3963 
TO-18 
P18 


10 "A 
100-400 
30 V 
SdB 11S_7kHzl 
2N40S8 
TO-92 
P18 


10J.jA 
100400 
30V 
5dB 11S_7kHz) 
AST40S8 
AAA 
P18 


10"A 
2S0·S00 
4S V 
2 dB@ 1 kHz 
2N3964 
TO-18 
P18 


lO"A 
2S0-S00 
60V 
2 dB @ 1 kHz 
2N396S 
TO-l8 
P18 


l00jJA 
SO· 
40V 
AST4248 
AAA 
P18 


l00IJA 
100300 
60V 
3 dB @ 1 kHz 
AST4249 
AAA 
P18 


l00jJA 
100400 
30V 
SdB 11S.7kHz) 
A8T40S8 
TO-92 
P18 


l00jJA 
1S0-S00 
60V 
3 dB@ 
1 kHz 
2NS086 
TO-92 
P18 


l00jJA 
lS0-S00 
SOV 
3dB@ 1 kHz 
ASTS086 
AAA 
P18 


100"A 
2S0-700 
40V 
2 dB @ 1 kHz 
AST4260 
AAA 
P18 


100"A 
2S0-800 
SOV 
2 dB @ 1 kHz 
2NS087 
TO·92 
P18 


l00jJA 
2S0800 
SOV 
2 dB @ 1 kHz 
ASTS087 
AAA 
P18 


SOO"A 
lS0-46O 
60 V 
3 dB@ 
1 kHz 
2N3798 
TO·18 
P19 


500jJA 
300-900 
60V 
1.5 
dB @ 1 kHz 
2N3799 
TO-18 
P19 


1 mA 
25- 
32 V 
TIS38 
TO-92 
P24 


1 mA 
25- 
32 V 
TIS138 
AAA 
P24 
1 mA 
30 
3S V 
2N2946 
TO-46 
P14 


1 mA 
40 
20V 
2N294S 
TO-46 
P14 
1 mA 
45- 
32 V 
2.5 
dB typ 
@ 1 MHz 
TIS37 
TO-92 
P24 
1 mA 
45- 
32V 
2.5 
dB typ 
@ 1 MHz 
TIS137 
AAA 
P24 


1 mA 
45-16S 
30V 
A8T4060 
TO·92 
P18 


1 mA 
45-16S 
30V 
2N4060 
TO-92 
P18 


1 mA 
45-16S 
30V 
AST4060 
AAA 
P18 
1 mA 
45-660 
30V 
A8T40S9 
TO-92 
P18 


1 mA 
45-660 
30V 
2N40S9 
TO-92 
P18 


1 mA 
45-660 
30V 
AST40S9 
AAA 
P18 
1 mA 
SO- 
3SV 
2N2946A 
TO-46 
P14 
1 mA 
70 
20V 
2N294SA 
TO-46 
P14 


1 mA 
80 
10V 
2N2944 
TO-46 
P14 
1 mA 
90330 
30V 
A8T4061 
TO-92 
P18 
1 mA 
90330 
30V 
2N4061 
TO-92 
P18 
1 mA 
90330 
30V 
AST4061 
AAA 
P18 


1 mA 
100· 
10V 
2N2944A 
TO-46 
P14 


1 mA 
180660 
30V 
A8T4062 
TO-92 
P18 


1 mA 
180660 
30V 
2N4062 
TO-92 
P18 
1 mA 
180660 
30V 
AST4062 
AAA 
P18 
2mA 
S0700 
30V 
ASTS227 
AAA 
P18 
2mA 
S0700 
30V 
2NS227 
TO·92 
P18 


12mA 
30400 
24 V 
A8T404 
TO-92 
P14 


12mA 
30400 
35 V 
A8T404A 
TO-92 
P14 
12mA 
30400 
24 V 
AST404 
AAA 
P14 


12mA 
30400 
3SV 
AST404A 
AAA 
P14 


VIBRICEO 
hFE 
OEVICE 
PACKAGE· 
CHIP 
MIN 
@IC 
MIN-MAX 
TYPE 


140V 
1 mA 
60- 
2N555O 
TO-92 
N27 


140V 
1 mA 
60- 
A5T5550 
AAA 
N27 


150V 
30mA 
30-120 
2N3114 
TO-39 
N15 


150V 
25mA 
30- 
TIS101 
AAA 
N27 


160V 
1 mA 
80- 
2N5551 
TO-92 
N27 


160V 
1 mA 
80- 
A5T5551 
AAA 
N27 


180V 
25mA 
30- 
TIS100 
AAA 
N27 


250 V 
30mA 
30-150 
A5T5059 
AAA 
N15 


250 V 
30mA 
30-150 
2N5059 
TO-39 
N15 


300 V 
30mA 
35-150 
A5T5058 
AAA 
N15 


300 V 
30mA 
35-150 
2N5058 
TO-39 
N15 


VIBRICEO 
hFE 
DEVICE 
PACKAGE· 
CHIP 
MIN 
@IC 
MIN-MAX 
TYPE 


80V 
1 mA 
40- 
2N3494 
TO-5 
P17 


80V 
1 mA 
40- 
A5T3496 
AAA 
P17 


80V 
1 mA 
40- 
2N3496 
TO-18 
P17 


120V 
1 mA 
40- 
2N3495 
TO-5 
P17 


120V 
1 mA 
40- 
A5T3497 
AAA 
P17 


120V 
1 mA 
40- 
2N3497 
TO-18 
P17 


120 V 
lOmA 
40-180 
A5T54oo 
AAA 
P22 


120V 
lOmA 
40-180 
2N54oo 
TO-92 
P22 


140V 
SOmA 
50-150 
2N3634 
TO-39 
P22 


140V 
SOmA 
100-300 
2N3635 
TO-39 
P22 


150V 
lOmA 
60-240 
A5T5401 
AAA 
P22 


150V 
lOmA 
60-240 
2N5401 
TO-92 
P22 


175V 
SOmA 
50-150 
2N3636 
TO-39 
P22 


175V 
SOmA 
100-300 
2N3637 
TO-39 
P22 


• 


• 


IT 
VIBRICEO 
CAPACITANCE 
DEVICE 
PACKAGE" 
CHIP 
MIN 
MIN 
PARAMETER 
MAX 
TYPE 


500 
MHz 
12V 
Ceb 
1.3 pF 
TIS64A 
AAA 
N22 


300 
MHz 
45V 
Ceb 
1 pF 
TIS105 
AAA 
N20 


350 MHz 
30V 
Cres 
0.4 pF 
TISB4 
AAA 
N17 


350 MHz 
30V 
Cres 
0.4 pF 
TIS108 
AAA 
N17 


500 MHz 
12V 
Ceb 
1.3 pF 
TIS63A 
AAA 
N22 


450 MHz 
30V 
Cee 
0.3 pF 
TtS125 
AAA 
N26 


450 MHz 
15V 
Ceb 
1.3 pF 
2N5222 
TO·92 
N24 


450 MHz 
15V 
Ceb 
1.3 pF 
A6T5222 
AAA 
N24 


500 MHz 
12V 
Ceb 
1.3 pF 
TIS62A 
AAA 
N22 


500 
MHz 
30V 
Cres 
0.45 pF 
TIS86 
AAA 
N16 


500 MHz 
45V 
Cres 
0.45 pF 
TI587 
AAA 
N16 


500 MHz 
15V 
Cobo 
1.7 pF 
2N917 
TO·72 
N22 


600 
MHz 
15V 
Cobo 
1.7 pF 
2N918 
TO·72 
N22 


600 
MHz 
18V 
Ceb 
0.45 pF 
2N4252 
TO-72 
N16 


600 MHz 
18 V 
Ceb 
0.45 pF 
2N4253 
TO-72 
N16 


600 MHz 
18V 
Ceb 
0.65 pF 
2N4996 
AAA 
N16 


600 MHz 
18 V 
Ceb 
0.65 pF 
2N4997 
AAA 
N16 


600 
MHz 
40 V 
Ceb 
0.36 pF 
TIS126 
AAA 
N29 


800 
MHz 
25V 
Coo 
0.8 pF 
TIS129 
AAA 
N30 


1000 
MHz 
13 V 
Ceb 
0.85 pF 
A5T3572 
AAA 
N28 


1000 MHz 
13 V 
Ceb 
0.85 pF 
2N3572 
TO-72 
N28 


1200 
MHz 
15V 
Ceb 
0.85 pF 
A5T3571 
AAA 
N28 


1200 MHz 
15V 
Ceb 
0.85 pF 
2N3571 
TO-72 
N28 


1500 
MHz 
15V 
Ceb 
0.75 pF 
2N3570 
TO·72 
N28 


IT 
VIBRICEO 
CAPACITANCE 
DEVICE 
PACKAGE" 
CHIP 
MIN 
MIN 
PARAMETER 
MAX 
TYPE 


50 MHz 
32V 
Ceb 
1.7 pF 
TIS38 
TO-92 
P24 


SOMHz 
32 V 
Ceb 
1.7 pF 
T1S138 
AAA 
P24 


80 MHz 
32V 
Ceb 
1.7 pF 
T1S37 
TO·92 
P24 


80 MHz 
32V 
Ceb 
1.7 pF 
T1S137 
AAA 
P24 


650 MHz 
45 V 
Cee 
0.3 pF 
TIS128 
AAA 
P25 


1600 
MHz 
15 V 
Ceb 
2.5 pF 
2N4260 
TO-72 
P27 


1600 
MHz 
15V 
Ceb 
2.5 pF 
A5T4260 
AAA 
P27 


2000 
MHz 
15V 
Ceb 
2.5 pF 
2N4261 
TO-72 
P27 


2000 MHz 
15V 
Ceb 
2.5pF 
A5T4261 
AAA 
P27 


VIBRICEO 
hFE 
IT 
DEVICE 
PACKAGE* 
CHIP 
MIN 
@IC 
MIN-MAX 
MIN 
TYPE 


15V 
50 mA 
30-600 
100 MHz 
2N5220 
TO-92 
N24 


15V 
50 mA 
30-600 
100 MHz 
A5T5220 
AAA 
N24 


20V 
SOmA 
30-600 
100 
MHz 
A8T3706 
TO-92 
N24 


20V 
SOmA 
30-600 
100 MHz 
2N3706 
TO-92 
N24 


20V 
SOmA 
30-600 
100 
MHz 
2N5451 
AAA 
N24 


25V 
1 mA 
150-600 
40 
MHz 
A5T3565 
AAA 
N21 


25 V 
2mA 
120-360 
300 MHz 
A5T4124 
AAA 
N14 


25 V 
2mA 
120-360 
300 MHz 
2N4124 
TO-92 
N14 


25V 
2mA 
150-300 
A5T3392 
AAA 
N21 


25 V 
2mA 
150-300 
A7T3392 
TO-92 
N21 


25V 
2 mA 
150-300 
A8T3392 
TO-92 
N21 


25V 
2 mA 
250-500 
A5T3391 
AAA 
N21 


25 V 
2mA 
250-500 
A5T3391A 
AAA 
N21 


25V 
2mA 
250-500 
A7T3391 
TO-92 
N21 


25V 
2mA 
250-500 
A7T3391A 
TO-92 
N21 


25V 
2mA 
250-500 
A8T3391 
TO-92 
N21 


25V 
2mA 
250-500 
A8T3391A 
TO-92 
N21 


25 V 
lOmA 
100-500 
A5T5172 
AAA 
N21 


25 V 
lOmA 
100-500 
A7T5172 
TO-92 
N21 


25 V 
lOmA 
100-500 
A8T5172 
TO-92 
N21 


25 V 
50 mA 
30-600 
50 MHz 
2N5225 
TO-92 
N24 


25 V 
50 mA 
30-600 
50 MHz 
A5T5225 
AAA 
N24 


30V 
2mA 
50-150 
250 MHz 
A5T4123 
AAA 
N14 


30V 
2mA 
50-150 
250 MHz 
2N4123 
TO-92 
N14 


30V 
lOmA 
1000- 
200 MHz 
2N5526 
TO-92 
N21 


30V 
lOmA 
5000- 
200 
MHz 
2N5525 
TO-92 
N21 


30 V 
SOmA 
50-150 
100 
MHz 
A8T3705 
TO-92 
N24 


30 V 
SOmA 
50-150 
100 
MHz 
2N3705 
TO-92 
N24 


30 V 
SOmA 
50-150 
100 
MHz 
2N5450 
AAA 
N24 


30V 
SOmA 
100,300 
100 MHz 
A8T3704 
TO-92 
N24 


30V 
SOmA 
100-300 
100 
MHz 
2N3704 
TO-92 
N24 


30V 
SOmA 
100-300 
100 
MHz 
2N5449 
AAA 
N24 


30V 
150mA 
20-60 
250 MHz 
2N2217 
TO-5 
N24 


30V 
150mA 
20-60 
250 
MHz 
2N2220 
TO-18 
N24 


30V 
150mA 
40-120 
250 MHz 
2N2218 
TO-5 
N24 


30V 
150mA 
40-120 
250 
MHz 
2N2221 
TO-18 
N24 


30V 
150mA 
100-400 
250 MHz 
TIS109 
AAA 
N24 
30 vt 
150mA 
100-300 
70MHz 
2N956 
TO-18 
N24 


30V 
150mA 
100-300 
50MHz 
2N1420 
TO-5 
N24 


30V 
150mA 
100-300 
50MHz 
2N1507 
TO-5 
N24 


30V 
15QmA 
100-300 
250 MHz 
2N2219 
TO-5 
N24 


30V 
150mA 
100-300 
250 MHz 
Q2T2222 
TO-116 
N24 


30V 
150mA 
100-300 
250 MHz 
A5T2222 
AAA 
N24 
30V 
150mA 
100-300 
250 MHz 
2N2222 
TO-18 
N24 
40 V 
100~A 
250-700 
200 MHz 
TIS94 
TO-92 
N21 
40 V 
100~A 
250-700 
200 
MHz 
TIS97 
AAA 
N21 


40 
V 
lOmA 
50-150 
250 MHz 
A5T3903 
AAA 
N14 


40 
V 
lOmA 
50-150 
250 MHz 
2N3903 
TO-92 
N14 
40V 
lOmA 
100-300 
300 
MHz 
A5T3904 
AAA 
N14 


• 


• 


V(BRICEO 
hFE 
IT 
DEVICE 
PACKAGE' 
CHIP 
MIN 
@IC 
MIN·MAX 
MIN 
TYPE 


40V 
lOmA 
100·300 
300 
MHz 
2N3904 
TO-92 
N14 


40V 
SOmA 
100-300 
TIS90 
TO·92 
N24 


40V 
SOmA 
100·300 
TIS92 
AAA 
N24 


40V 
lOOmA 
7000·70,000 
2N997 
TO·18 
N23 


40V 
150mA 
20-60 
40 MHz 
2N696 
TO·5 
N24 


40 vt 
150mA 
20-60 
40 
MHz 
2N717 
TO-18 
N24 


40V 
150mA 
20-60 
40 
MHz 
2N730 
TO·18 
N24 


40V 
150mA 
20·60 
50MHz 
2N2194 
TO·39 
N23 


40V 
150mA 
20-60 
50MHz 
2N2194A 
TO·39 
N23 


40 vt 
150mA 
40-120 
50MHz 
2N697 
TO-5 
N24 


40 vt 
150mA 
40-120 
50 MHz 
2N718 
TO-18 
N24 


40 VI 
150mA 
40·120 
60 MHz 
2N718A 
TO·18 
N24 


40V 
150mA 
40-120 
50 MHz 
2N731 
TO·18 
N24 


40 VI 
150mA 
40·120 
60 MHz 
2N1613 
TO-5 
N24 


40V 
150mA 
40-120 
250 
MHz 
2N2218A 
TO·5 
N24 


40V 
150mA 
40·120 
250 MHz 
2N2221A 
TO·18 
N24 


40V 
150mA 
50·150 
200 
MHz 
TISll0 
AAA 
N24 


40 V 
150mA 
50·250 
100 MHz 
2N3053 
TO·39 
N13 


40V 
150mA 
100-300 
250 
MHz 
TIS111 
AAA 
N24 


40 VI 
150mA 
100-300 
70 MHz 
2N1711 
TO·5 
N24 


40V 
150mA 
100-300 
50 MHz 
A5T2192 
AAA 
N23 


40V 
150mA 
100-300 
50 MHz 
2N2192 
TO-39 
N23 


40V 
150mA 
100-300 
50 MHz 
2N2192A 
TO·39 
N23 


40V 
150mA 
100-300 
300 
MHz 
2N2219A 
TO-5 
N24 
40V 
150mA 
100·300 
300 MHz 
2N2222A 
TO·18 
N24 


45 V 
150mA 
50-200 
l00MHz 
2N2270 
TO-39 
N23 


50V 
lDmA 
60·400 
60 MHz 
2N4409 
TO·92 
N23 


50V 
lOmA 
60-400 
60 MHz 
A5T4409 
AAA 
N23 


50V 
150mA 
40-120 
50 MHz 
A5T2193 
AAA 
N23 


5QV 
150mA 
40-120 
50 MHz 
2N2193 
TO·39 
N23 


50V 
150mA 
40-120 
50 MHz 
2N2193A 
TO·39 
N23 


60V 
1 mA 
100-300 
200 
MHz 
TIS95 
TO·92 
N21 


60V 
1 mA 
100·300 
200 
MHz 
T1S98 
AAA 
N21 


60 V 
5mA 
60-200 
60 
MHz 
2Nl566 
TO·39 
N23 
60V 
lQmA 
15- 
40 
MHz 
2N1975 
TO-39 
N23 


60V 
lOmA 
15· 
40 
MHz 
2N912 
TO·18 
N23 
60V 
lDmA 
35- 
50 MHz 
2N911 
TO·18 
N23 


60V 
lOmA 
35· 
50 MHz 
2N1974 
TO·39 
N23 
60V 
lOmA 
75- 
60 
MHz 
2N910 
TO-18 
N23 


60V 
lOmA 
75· 
60 MHz 
2N1973 
TO-39 
N23 
60V 
lQmA 
1600-8000 
2N998 
TO·72 
N23 


60V 
lOOmA 
7000·70,000 
2N999 
TO·72 
N23 


60V 
150mA 
20-60 
40 
MHz 
2N698 
TO-39 
N23 


60V' 
150mA 
20·60 
40 
MHz 
2N719 
TO-18 
N23 


60V 
150mA 
20-60 
40MHz 
2N719A 
TO-18 
N23 
60 VI 
150mA 
40-120 
50 MHz 
2N699 
TO·39 
N23 
60 VI 
150mA 
40·120 
50 MHz 
2N720 
TO·18 
N23 


60V 
150mA 
40-120 
50 MHz 
2N870 
TO-18 
N23 


V(BRICED 
hFE 
IT 
DEViCE 
PACKAGE- 
CHIP 
MIN 
@IC 
MIN·MAX 
MIN 
TYPE 


60V 
150mA 
40·120 
50MHz 
2N1889 
TO·39 
N23 


60V 
150mA 
100·300 
60 MHz 
2N871 
TO·l8 
N23 


60V 
150mA 
100·300 
60 MHz 
2N1890 
TO·39 
N23 


65V 
150mA 
40·120 
60 MHz 
2N2102 
TO·39 
N23 


65V 
150mA 
40·120 
60MHz 
2N2102A 
TO·39 
N23 


65V 
lOOmA 
55·300 
200 
MHz 
TIS96 
TO·92 
N21 


65 V 
lOOmA 
55·300 
200 MHz 
TIS99 
AAA 
N21 


80 V 
lQmA 
60·400 
60 MHz 
2N4410 
TO·92 
N23 


80 V 
lOmA 
60·400 
60 MHz 
A5T4410 
AAA 
N23 


80V 
150mA 
40·120 
50 MHz 
2N720A 
TO·18 
N23 


80V 
150mA 
40·120 
50MHz 
2N1893 
TO·39 
N23 


80V 
150mA 
40·120 
50MHz 
A5T2243 
AAA 
N23 


80V 
150mA 
40·120 
50MHz 
2N2243 
TO·39 
N23 


80 V 
150 
mA 
40·120 
50 
MHz 
2N2243A 
TO·39 
N23 


80 V 
150 
mA 
50·150 
50 MHz 
2N3036 
TO·39 
N23 


VIBRICED 
hFE 
IT 
DEVICE 
PACKAGE> 
CHIP 
MIN 
@IC 
MIN·MAX 
MIN 
TYPE 


15V 
SOmA 
30·600 
100MHz 
A5T5221 
AAA 
P20 


15 V 
50 mA 
30·600 
100MHz 
2N5221 
TO·92 
P20 


25 V 
2 mA 
120·360 
250 MHz 
2N4126 
TO·92 
P15 


25V 
2mA 
120·360 
250 
MHz 
A5T4126 
AAA 
P15 


25V 
50mA 
30· 
100 
MHz 
A5T3638 
AAA 
P20 


25V 
SOmA 
30·600 
50MHz 
2N5226 
TO·92 
P20 


25V 
SOmA 
30·600 
50MHz 
A5T5226 
AAA 
P20 


25 V 
SOmA 
60·300 
100 
MHz 
2N3702 
TO·92 
P20 


25V 
SOmA 
60·300 
100 
MHz 
A8T3702 
TO·92 
P20 


25V 
SOmA 
60·300 
100 
MHz 
2N5447 
AAA 
P20 


25V 
SOmA 
100· 
150 
MHz 
A5T3638A 
AAA 
P20 


30V 
2mA 
50·150 
200 
MHz 
A5T4125 
AAA 
P15 


30V 
2mA 
50·150 
200 
MHz 
2N4125 
TO·92 
P15 


30V 
SOmA 
30·150 
100 
MHz 
2N3703 
TO·92 
P20 


30V 
SOmA 
30·150 
100 
MHz 
A8T3703 
TO·92 
P20 


30 V 
SOmA 
30·150 
100 
MHz 
2N5448 
AAA 
P20 


35 V 
150 
mA 
20·45 
50 MHz 
2N721 
TO·18 
P20 


35V 
150 
mA 
20·45 
50 MHz 
2N1131 
TO·39 
P20 


35V 
150mA 
30·90 
60 MHz 
2N722 
TO·18 
P20 


35 V 
150mA 
30·90 
6QMHz 
2N1132 
TO·39 
P20 


35V 
150mA 
75·200 
60MHz 
2N2303 
TO·5 
P20 


40V 
lOmA 
50·150 
250 MHz 
2N3250 
TO·18 
P23 


40V 
lOmA 
50·150 
200 
MHz 
A5T3905 
AAA 
P15 


40V 
lOmA 
50·150 
200 MHz 
2N3905 
TO·92 
P15 


40V 
lOmA 
100·300 
300 
MHz 
2N3251 
TO·18 
P23 


40V 
lQmA 
100·300 
250 MHz 
A5T3906 
AAA 
P15 


40V 
lOmA 
100-300 
250 
MHz 
2N3906 
TO·92 
P15 


40V 
SOmA 
100·300 
TIS91 
TO·92 
P20 


40V 
SOmA 
100·300 
TIS93 
AAA 
P20 


• 


• 


V(BR)CEO 
hFE 
IT 
DEVICE 


PACKAGE· 
CHIP 
MIN 
@IC 
MIN-MAX 
MIN 
TYPE 


40V 
'SOmA 
40120 
200 
MHz 
2N2904 
TO-5 
P20 


40V 
'SOmA 
40-120 
200 MHz 
2N2906 
TO-18 
P20 


40V 
1S0mA 
40-120 
200 MHz 
2N3485 
T046 
P20 


40V 
lS0mA 
50-150 
150 
MHz 
A5T4402 
AAA 
P20 


40V 
1S0mA 
5Q.150 
150 
MHz 
2N4402 
TO-92 
P20 


40 V 
lSOmA 
10().300 
200 MHz 
T1S112 
AAA 
P20 


40V 
150 
mA 
100-300 
200 
MHz 
Q2T2905 
TO-116 
P20 


40V 
150 
mA 
100-300 
200 
MHz 
2N2905 
TO-5 
P20 


40V 
150 mA 
100-300 
200 
MHz 
A5T2907 
AAA 
P20 


40V 
lS0mA 
1OQ.300 
200 
MHz 
2N2907 
TO-18 
P20 


40V 
lS0mA 
100-300 
200 
MHz 
2N3486 
T046 
P20 


40V 
lS0mA 
100-300 
200 MHz 
A5T4403 
AAA 
P20 


40V 
lS0mA 
100-300 
200 
MHz 
2N4403 
TO-92 
P20 


45 V 
lSOmA 
100-300 
200 MHz 
2N3502 
TO-5 
P20 


45V 
lS0mA 
100-300 
200 
MHz 
A5T3504 
AAA 
P20 


45V 
lS0mA 
100-300 
200 MHz 
2N3504 
TO-18 
P20 


45 V 
1S0mA 
1OQ.300 
200 
MHz 
A5T3644 
AAA 
P20 


60 V 
lOmA 
50-150 
250 MHz 
2N3250A 
TO-18 
P23 


60V 
lOmA 
100-300 
300 MHz 
2N3251A 
TO-18 
P23 


60V 
l00mA 
4().120 
100 MHz 
A8T4026 
TO-92 
P16 


60V 
l00mA 
4().120 
100 MHz 
A5T4026 
AAA 
P16 


60V 
lOOmA 
40-120 
100 
MHz 
2N4026 
TO-18 
P16 
60 'J 
lOOmA 
40-120 
100 
MHz 
2N4030 
TO-39 
P16 


60V 
lOOmA 
100-300 
150 
MHz 
A8T4028 
TO-92 
P16 


60V 
lOOmA 
100-300 
150 MHz 
A5T4028 
AAA 
P16 


60V 
l00mA 
10().300 
150 
MHz 
2N4028 
TO-18 
P16 


60V 
lOOmA 
10().3oo 
150 
MHz 
2N4032 
TO-39 
P16 


60V 
150mA 
40-120 
200 MHz 
2N2904A 
TO-5 
P20 


60V 
1S0mA 
4().120 
200 
MHz 
2N2906A 
TO-18 
P20 


60V 
lS0mA 
4().120 
200 
MHz 
2N3485A 
T046 
P20 


60V 
1S0mA 
100-300 
200 
MHz 
2N2905A 
TO-5 
P20 


60V 
lSOmA 
10().300 
200 
MHz 
2N2907A 
TO-l8 
P20 


60V 
lS0mA 
100-300 
200 
MHz 
2N3486A 
T046 
P20 


60 V 
lS0mA 
100-300 
200 
MHz 
2N3503 
TO-5 
P20 


60V 
lS0mA 
100-300 
200 
MHz 
A5T3505 
AAA 
P20 


60V 
lSOmA 
1OQ.300 
200 
MHz 
2N3505 
TO-18 
P20 


60V 
lS0mA 
100-300 
200 
MHz 
A5T3645 
AAA 
P20 


80V 
lOOmA 
40-120 
100 
MHz 
A8T4027 
TO-92 
P16 


80V 
l00mA 
40-120 
100 
MHz 
A5T4027 
AAA 
P16 


80V 
l00mA 
4().120 
100 
MHz 
2N4027 
TO-18 
P16 


80V 
lOOmA 
4().120 
100 
MHz 
2N4031 
TO-39 
P16 


80V 
lOOmA 
100-300 
1SO MHz 
A8T4029 
TO-92 
P16 


80V 
lOOmA 
100-300 
150 MHz 
A5T4029 
AAA 
P16 


80V 
l00mA 
1OQ.300 
150 MHz 
2N4029 
TO-18 
P16 


80V 
lOOmA 
1OQ.300 
1SO MHz 
2N4033 
TO-39 
P16 


SWITCHING TIMES 
DEVICE 


@IC 
ton 
toff 
VIBRICEO 
VCElsatl @'C 
PACKAGE· 
CHIP 


MIN 
TYPE 
MAX 
MAX 


lOmA 
70 os 
225 ns 
40V 
0.2V@10mA 
A5T3903 
AAA 
N14 


lOmA 
70 os 
225 os 
40V 
0.2 V@ 10 mA 
2N3903 
TO-92 
N14 


lOmA 
70 ns 
250 os 
40V 
0.2V@ 
10mA 
A5T3904 
AAA 
N14 


lOmA 
70 os 
250 os 
40V 
0.2V@ 
10 mA 
2N3904 
TO-92 
N14 


lOmA 
22 typ 
os 
32 typ ns 
30V 
0.3 V@50mA 
2N4123 
TO-92 
N14 


10mA 
22 typ os 
32 typ ns 
30V 
0.3 V@50mA 
A5T4123 
AAA 
N14 


lDmA 
22 typ os 
32 typ os 
25V 
0.3 V@50mA 
2N4124 
TO-92 
N14 


lOmA 
22 typ 
os 
32 typ os 
25V 
0.3 V@50mA 
A5T4,24 
AAA 
N14 


150mA 
20 typ os 
113 typ os 
40V 
0.4V@150mA 
TIS1l0 
AAA 
N24 


150mA 
20 typ ns 
113 typ 
os 
40V 
0.4 V@ 150 mA 
TIS111 
AAA 
N24 


150mA 
35 ns 
285 os 
40V 
0.3 V@ 150 mA 
2N2218A 
TO-5 
N24 


150mA 
35 os 
285 os 
40V 
0.3 V@ 150 mA 
2N2219A 
TO-5 
N24 


150mA 
35 os 
285 os 
40V 
0.3 V@ 150 mA 
2N2221A 
TO-18 
N24 


150mA 
35. os 
285 ns 
40 V 
0.3V@150mA 
2N2222A 
TO-18 
N24 


150mA 
40 os 
40 os 
30V 
0.45 V@ 150 mA 
2N2537 
TO-5 
N19 


150mA 
40 os 
40 ns 
30V 
0.45 V @150 mA 
2N2538 
TO-5 
N19 


150mA 
40 os 
40 os 
30V 
0.45 V@ 150 mA 
2N2539 
TO-18 
N19 


150mA 
40 os 
40 os 
30V 
0.45 V@ 150 mA 
2N2540 
TO-18 
N19 


150mA 
20 typ os 
'13 typ os 
30 V 
0.4 V@ 150mA 
T1S109 
AAA 
N24 


150mA 
20 typ os 
113typns 
30V 
0.4 V @ 150 mA 
2N2217 
TO-5 
N24 


150mA 
20 typ os 
113 
typ os 
30V 
0.4 V@ 150mA 
2N2218 
TO-5 
N24 


1S0mA 
20 typ ns 
113 typ os 
30 V 
0.4V@'50mA 
2N2219 
TO-5 
N24 


150mA 
20 typ 
ns 
1'3 typ os 
30V 
0.4 V@ 150mA 
2N2220 
TO-l8 
N24 


150mA 
20 typ ns 
113 typ os 
30V 
0.4 V@150mA 
2N2221 
TO-18 
N24 


150mA 
20 typ 
os 
113 
typ 
ns 
30V 
0.4V@150mA 
Q2T2222 
TO-1l6 
N24 


150mA 
20 typ os 
113 typ os 
30V 
0.4 V@ 150 mA 
A5T2222 
AAA 
N24 


150mA 
20 typ os 
113 
typ 
os 
30 V 
0.4 V@ 150 mA 
2N2222 
TO-,8 
N24 
500 mA 
35 ns 
60 os 
30 V 
0.65 V @500 mA 
TIS133 
AAA 
N13 


500 mA 
35 os 
60 os 
30V 
0.72 V@ 500 mA 
TISl34 
AAA 
N13 


500 mA 
35 os 
60 os 
50V 
0.65 V @500 mA 
T1S'35 
AAA 
N13 


500mA 
35 os 
60 os 
40V 
0_72V@ 500 mA 
TIS136 
AAA 
N13 


500 mA 
35 os 
60 os 
30V 
0.42 V @500 mA 
2N3724 
TO-39 
N13 


500 
mA 
35 os 
65 os 
40V 
0.52 V @500 mA 
Q2T3725 
TO-116 
N13 


500 mA 
35 ns 
60 os 
50V 
0.52 V @500 mA 
2N3725 
TO-39 
Nl3 


500 mA 
35 os 
60 os 
30V 
0.42 V @500 mA 
2N4013 
TO-,8 
N13 
500 mA 
35 ns 
60 ns 
50V 
0.52 V @500 mA 
2N4014 
TO-l8 
N13 


500 mA 
40 ns 
60 ns 
30V 
1 V@500mA 
2N3015 
TO-5 
N19 


500 mA 
45 ns 
70 ns 
30V 
0.5 V@500mA 
2N3252 
TO-39 
N13 


500 mA 
50 ns 
70 ns 
40V 
0.6 V @500mA 
2N3253 
TO-39 
N13 


SOO mA 
50 ns 
70 ns 
50V 
0.6 V@500mA 
2N3444 
TQ-39 
N13 
1 A 
30 ns 
50 ns 
30V 
0.75 V@ 1 A 
2N3724A 
TO-39 
N13 
lA 
30 ns 
50 ns 
50V 
0_9V@ 1 A 
2N3725A 
TO-39 
N13 
1 A 
48 ns 
60 ns 
30V 
0.9 V@ 1 A 
2N3734 
TO-39 
N13 


1 A 
48 ns 
60 ns 
50V 
0.9 V@ 1 A 
2N3735 
TO-39 
N13 


1 A 
50 ns 
105 ns 
30V 
1V@lA 
2N3554 
TO-39 
N13 


• 


• 


SWITCHING TIMES 
DEVICE 
@IC 
'on 
'off 
VIBRICEO 
VCElsatl 
@ Ie 
PACKAGE- 
CHIP 
MIN 
TYPE 
MAX 
MAX 


lOmA 
30 ns 
50 ns 
15V 
0.15V@10mA 
2N3576 
TO-18 
P11 


lOmA 
70 ns 
225 os 
40V 
0.25V@10mA 
2N32SO 
TO-18 
P23 


lDmA 
70 ns 
225 ns 
60V 
0.25 V@ 10 mA 
2N32SOA 
TO-18 
P23 


lOmA 
70 ns 
250 ns 
40V 
0.25 V@ 10 mA 
2N3251 
TO-18 
P23 


lOmA 
70 ns 
250 ns 
60V 
0.25 V@ 10 mA 
2N3251A 
TO-18 
P23 


lQmA 
70 ns 
260 os 
40V 
0.25 V@10mA 
A5T3905 
AAA 
P15 


lOmA 
70 os 
260 os 
40 V 
0.25 V@ 10 mA 
2N3905 
TO-92 
P15 


lOmA 
70 os 
300 ns 
40V 
0.25 V@ 10 mA 
A5T3906 
AAA 
P15 


lOmA 
70 ns 
300 ns 
40V 
0.25 V@ 10 mA 
2N3906 
TO-92 
P15 


lQmA 
26 tvp ns 
82 typ 
ns 
30V 
0.4 
V@50mA 
A5T4125 
AAA 
P15 


lOmA 
26 typ ns 
82 typ ns 
30 V 
0.4 V@50mA 
2N4125 
TO-92 
P15 


lOmA 
26 typ ns 
82 typ ns 
25V 
0.4 V@5OmA 
A5T4126 
AAA 
P15 


lOmA 
26 typ ns 
82 typ os 
25V 
0.4 V@SOmA 
2N4126 
TO-92 
P15 


30mA 
25 os 
65 ns 
20V 
0.18 
V@30mA 
2N3829 
TO-52 
P11 


30mA 
60 ns 
75 os 
12V 
0.2 V@30mA 
2N3012 
TO-18 
P11 


30mA 
60 ns 
90 ns 
12 V 
0.2 V@30mA 
2N2894 
TO-18 
P11 


150mA 
35 ns 
255 ns 
40V 
0.4 V@ 150 mA 
A5T4402 
AAA 
P20 


150mA 
35 ns 
255 ns 
40V 
0_4V@ 150 mA 
2N4402 
TO-92 
P20 
150mA 
35 os 
255 ns 
40V 
0.4 V@ 150 mA 
A5T4403 
AAA 
P20 


lSOmA 
35 ns 
255 os 
40V 
0.4 V@lSOmA 
2N4403 
TO-92 
P20 
150mA 
45 ns 
140 ns 
40V 
0.4 V@150mA 
TISl12 
AAA 
P20 


150 mA 
45 ns 
100 ns 
40V 
0.4V@150mA 
2N2904 
TO-5 
P20 


150mA 
45 ns 
100 ns 
60V 
0.4V@150mA 
2N2904A 
TO-5 
P20 


150mA 
45 os 
100 ns 
40V 
0.4 
V@ 
150 
mA 
Q2T2905 
TO-116 
P20 
150mA 
45 os 
100 ns 
40V 
0.4 V@ 150 mA 
2N2905 
TO-5 
P20 
150mA 
45 ns 
100 ns 
60V 
0.4 
V@ 
150 
mA 
2N2905A 
TO-5 
P20 
150mA 
45 ns 
100 ns 
40V 
0.4 V@ 150 mA 
2N2906 
TO-18 
P20 


150mA 
45 ns 
100 os 
60V 
0.4 V@ 150mA 
2N2906A 
TO-18 
P20 


150mA 
45 ns 
100 ns 
40 V 
0.4 V@ 150 mA 
A5T2907 
AAA 
P20 


150mA 
45 ns 
100 ns 
40V 
0.4 V@ 1SOmA 
2N2907 
TO-18 
P20 


150mA 
45 os 
100 ns 
60V 
0.4 V@ 150 mA 
2N2907A 
TO-18 
P20 


150mA 
50 ns 
110 ns 
40V 
0.4 
V@ 
150 mA 
2N3485 
T046 
P20 


150mA 
50 ns 
110 ns 
60V 
0.4 V@ 150 mA 
2N3485A 
T046 
P20 


150mA 
50 ns 
110 ns 
40 V 
0.4 V@ 150 mA 
2N3486 
T046 
P20 


150mA 
50 ns 
110 ns 
60V 
Q.4V@150mA 
2N3486A 
T046 
P20 


150mA 
19 typ os 
80 typ os 
35 V 
1.5 V@ lSOmA 
2N721 
TO-18 
P20 
lSOmA 
19 typ ns 
80 typ os 
35V 
'.5 V@ 'SOmA 
2N722 
TO-18 
P20 


300 mA 
40 os 
100 os 
45V 
1 V@300mA 
2N3502 
TO-5 
P20 


300 mA 
40 os 
100 os 
60V 
1 V@300mA 
2N3503 
TO-5 
P20 


300 mA 
40 os 
100 os 
45V 
1V@300mA 
A5T3504 
AAA 
P20 
300 mA 
40 os 
100 os 
60V 
1 V@300mA 
A5T3505 
AAA 
P20 
300mA 
40 os 
lOOns 
45V 
1 V@300~A 
2N3504 
TO-18 
P20 
300mA 
40 os 
lOOns 
60V 
I V@300mA 
2N3S05 
TO-18 
P20 
300mA 
40 os 
100 os 
45V 
1 V@300mA 
A5T3644 
AAA 
P20 
300 mA 
40 ns 
100 os 
60V 
1 V@300mA 
A5T3645 
AAA 
P20 
300 mA 
75 ns 
170 os 
25V 
1 V@300mA 
A5T3638 
AAA 
P20 
300 mA 
75 os 
170 ns 
25V 
1 V@300mA 
A5T3638A 
AAA 
P20 
SODmA 
40 os 
90 os 
40V 
0.5 V@SOOmA 
2N3467 
TO-39 
P12 


SWITCHING TIMES 
VIBRICEO 
OEVICE 


@IC 
'on 
'off 
VCElsatl@ IC 
PACKAGE· 
CHIP 
MIN 
TYPE 


MAX 
MAX 


500 mA 
4005 
90 ns 
50V 
0.6 V@500mA 
2N3468 
TO-39 
P12 


500 mA 
55 ns 
165 ns 
50V 
0.6 V@500mA 
2N3245 
TO-39 
P12 


500 
mA 
50 ns 
185 ns 
40 V 
0.5 V @500mA 
Q2T3244 
TO-l16 
P12 


SOD mA 
50 ns 
185 ns 
40V 
0.5 V@500mA 
2N3244 
TO-39 
P12 


500mA 
lOOns 
400 ns 
60 V 
0.5 V@500mA 
A5T4026 
AAA 
P16 


500mA 
lOOns 
400 ns 
60V 
0.5 V@500mA 
2N4026 
TO-18 
P16 


500 mA 
100 ns 
400 ns 
60V 
0.5 V@500mA 
A5T4028 
AAA 
P16 


SOOmA 
lOOns 
400 ns 
60V 
0.5 V@500mA 
2N4028 
TO-18 
P16 


SOD 
mA 
100 os 
400 os 
60V 
0.5 V@500mA 
2N4030 
TO-39 
P16 


500 mA 
100 ns 
400 ns 
60V 
0.5 V@500mA 
2N4032 
TO-39 
P16 


SOD 
mA 
100 ns 
400 ns 
80V 
0.5 V@500mA 
A5T4027 
AAA 
P16 


SOO mA 
100 ns 
400 os 
80V 
0.5 V@500mA 
2N4027 
TO-18 
P16 


SOD 
mA 
100 ns 
400 ns 
80V 
0.5 V@500mA 
A5T4029 
AAA 
P16 
500mA 
100 ns 
400 ns 
80V 
0.5 V@500mA 
2N4029 
TO-18 
P16 


500mA 
lOOns 
400 ns 
80V 
0.5 V@500mA 
2N403l 
TO-39 
P16 


500mA 
100 ns 
400 os 
80V 
0.5 V@500mA 
2N4033 
TO-39 
P16 


OFFSET VOLTAGE 
ON-STATE 


VEC(olsl 
RESISTANCE 
hFE(inv) 
V(BRIEBO 
DEVICE 
POLARITY 
PACKAGE' 
CHIP 
VE1E2(olsl§ iillB 
'ee(onl 
MIN 
MIN 
TYPE 


MAX 
'ele2§ 


§50~V @1 mA 
§40 n 
18 V 
3N74 
NPN 
TO-72 
N12 


§100~V@1mA 
§40 n 
18 V 
3N75 
NPN 
TO-72 
N12 


§50~V@lmA 
§50 n 
12 V 
3N77 
NPN 
TO-72 
N12 


§200~V@lmA 
§50 n 
18 V 
3N76 
NPN 
TO-72 
N12 


§100~V@lmA 
§50 n 
12 V 
3N78 
NPN 
TO-72 
N12 


§200~V @1 mA 
§60 n 
12 V 
3N79 
NPN 
TO-72 
N12 


O.7mV@lmA 
15n 
3 
18V 
2N2432A 
NPN 
TO-18 
N18 


1 mV@lmA 
20n 
2 
15V 
2N2432 
NPN 
TO-18 
NIB 


1 mV@l 
mA 
20 n 
2 
15V 
2N4138 
NPN 
TO-46 
N18 


OFFSET VOLTAGE 
ON-STATE 


VEC(olsl 
RESISTANCE 
hFECinv) 
VIBR)EBO 
DEVICE 
POLARITY 
PACKAGE· 
CHIP 
VE1E2Cofs)§iillS 
rec(onl 
MIN 
MIN 
TYPE 


MAX 
'ele2§ 
§30 ~V @1 mA 
§50 n 
50V 
3Nl08 
PNP 
TO-72 
P13 


§30~V @1 mA 
§50 n 
30V 
3Nll0 
PNP 
TO-72 
P13 


§150~V@lmA 
§50 n 
50V 
3Nl09 
PNP 
TO-72 
P13 


§'150~V @1 mA 
§50 n 
30V 
3Nlll 
PNP 
TO-72 
P13 


O.6mV@1 
mA 
4n 
50 
15 V 
2N2944A 
PNP 
TO-46 
P14 


O.6mV@1 
mA 
20 n 
6 
15 V 
2N2944 
PNP 
TO-46 
P14 


1 mV@l 
mA 
6n 
30 
25 V 
2N2945A 
PNP 
TO-46 
P14 


1 mV@l 
mA 
35 n 
4 
25 V 
2N2945 
PNP 
TO-46 
P14 


2mV@1 
mA 
8n 
20 
40V 
2N2946A 
PNP 
TO-46 
P14 


2mV@1 
mA 
45 n 
3 
40 V 
2N2946 
PNP 
TO-46 
P14 


• 


• 


hFE 


hFEl 


"VBE 
dVse 
DEVICE 
hFE2 
"T 
POLARITY 
PACKAGE* 
CHIP 
@IC 
MIN·MAX 
MAX 
TYPE 
MIN 
MAX 


lOllA 
5().300 
0.9 
5mV 
10~VrC 
2N2639 
NPN 
TO·78 
Nll 


10JJA 
5().300 
0.8 
10mV 
20 ~VrC 
2N2640 
NPN 
TO·78 
Nll 


lOliA 
60·240 
0.9 
1.5mV 
5~VrC 
2N2915A 
NPN 
TO·78 
Nll 


10~A 
60·240 
0.9 
1.5 mV 
5~VrC 
2N2919A 
NPN 
TO·78 
N11 


lO~A 
60·240 
0.9 
3mV 
10 ~vrc 
2N2919 
NPN 
TO·78 
N11 


10~A 
6().240 
0.9 
3mV 
10~VrC 
2N2974 
NPN 
TO·71 
N11 


10IJA 
60·240 
0.9 
3mV 
10~VrC 
2N2915 
NPN 
TO·78 
Nll 


10IJA 
6().240 
0.9 
3mV 
10 ~vrc 
2N2978 
NPN 
TO·71 
N11 


10~A 
60·240 
0.8 
5mV 
20 ~vrc 
2N2917 
NPN 
TO·78 
N11 


10~A 
60·240 
0.8 
5mV 
20 ~vrc 
2N2976 
NPN 
TO-71 
Nll 


lOIlA 
100-300 
0.9 
5mV 
lO~VrC 
2N2642 
NPN 
TO·78 
Nl1 


10jJA 
100·300 
0.8 
10mV 
20 ~vrc 
2N2643 
NPN 
TO·78 
Nl1 


10lJ,A 
150·600 
0.9 
1.5mV 
5~VrC 
2N2920A 
NPN 
TO·78 
Nl1 


10~A 
150·600 
0.9 
1.5mV 
5~VrC 
2N2916A 
NPN 
TO·78 
Nl1 


10IJA 
150·600 
0.9 
3mV 
10~VrC 
2N2916 
NPN 
TO·78 
Nll 


10p.A 
150·600 
0.9 
3mV 
5 ~vrc 
2N3680 
NPN 
TO·78 
Nl1 


10,LIA 
150·600 
0.9 
3mV 
10~VrC 
2N2920 
NPN 
TO·78 
Nl1 


10lJ,A 
150·600 
0.9 
3mV 
10 ~vrc 
2N2975 
NPN 
TO·71 
Nll 


10JiA 
150·600 
0.9 
3mV 
10~VrC 
2N2979 
NPN 
TO·71 
Nll 


10/JA 
15().600 
0.8 
5mV 
20 ~vrc 
2N2918 
NPN 
TO·78 
Nll 


10,uA 
150·600 
0.8 
5mV 
20 ~vrc 
2N2977 
NPN 
TO·71 
Nll 


100~A 
25·150 
0.9 
5mV 
25 ~vrc 
2N2223A 
NPN 
TO·78 
N23 


100~A 
25·150 
0.8 
15mV 
25 ~vrc 
2N2223 
NPN 
TO·78 
N23 


100JiA 
30·90 
0.9 
5mV 
10 ~vrc 
2N2060 
NPN 
TO·78 
N23 


1 mA 
150·600 
0.9 
3mV 
10~VrC 
2N2453 
NPN 
TO·78 
Nll 


hFE 
hFEl 
"VBE 
-- 
liVSE 
-- 
DEVICE 
hFE2 
"T 
POLARITY 
PACKAGE> 
CHIP 
@IC 
MIN-MAX 
MAX 
TYPE 
MIN 
MAX 


lOIlA 
40·300 
0.9 
5mV 
10 ~vrc 
2N3347 
PNP 
TO·78 
P19 


10jJ.A 
40·300 
0.8 
10mV 
20JJ.VrC 
2N3348 
PNP 
TO·78 
P19 


10j.lA 
4().300 
0.6 
20mV 
40~VrC 
2N3349 
PNP 
TO·78 
P19 


10IJA 
100-300 
0.9 
5mV 
lO~VrC 
2N3350 
PNP 
TO·78 
P19 


10p.A 
100·300 
0.8 
10mV 
20~VrC 
2N3351 
PNP 
TO·78 
P19 


10J,.lA 
100·300 
0.6 
20mV 
40~VrC 
2N3352 
PNP 
TO·78 
P19 


100JiA 
20·120 
0.9 
5mV 
10 ~vrc 
2N2802 
PNP 
TO·78 
P19 


l00JiA 
2().120 
0.8 
10mV 
20 ~vrc 
2N2803 
PNP 
TO·78 
P19 


l00IJA 
4().120 
0.9 
5mV 
10 ~vrc 
2N2805 
PNP 
TO·78 
P19 


l00IJA 
4().120 
0.8 
lOmV 
20 ~vrc 
2N2806 
PNP 
TO·78 
P19 


100~A 
150-450 
0.9 
3mV 
10 ~vrc 
2N3810 
PNP 
TO·78 
P19 


l00IJA 
15().450 
0.8 
5mV 
20~VrC 
2N3808 
PNP 
TO·78 
P19 


l00p.A 
300-900 
0.9 
3mV 
lO~VrV 
2N3811 
PNP 
TO·78 
P19 


l00JiA 
300·900 
0.8 
5mV 
20~VrV 
2N3809 
PNP 
TO·78 
P19 


NOISE FIGUR E 


hFE 
VIBR)CEO 
F @ I 
DEVICE 
POLARITY 
PACKAGE" 
CHIP 
@IC 
MIN-MAX 
MIN 
F 
(Noise 
aWl 
TYPE 


MAX 


10"A 
50-300 
45V 
4 dB 115.7 kHz) 
2N2641 
NPN 
TO-78 
Nll 


10/JA 
60-240 
45 V 
4 dB @ 1 kHz 
2N2913 
NPN 
TO-78 
Nll 


lOIlA 
60-240 
45 V 
4 dB @1 kHz 
2N2972 
NPN 
TO-71 
Nll 


10"A 
100-300 
45V 
4dB115.7 
kHz) 
2N2644 
NPN 
TO-78 
Nll 


10/J.A 
150-600 
45V 
3 dB 
@ 1 kHz 
2N2914 
NPN 
TO-78 
Nll 


10lJ,A 
150-600 
45V 
3 dB @1 kHz 
2N2973 
NPN 
TO-71 
Nll 


3mA 
20- 
15V 
6dB @60MHz 
D2T918 
NPN 
TO-78 
N22 


50mA 
100-300 
40V 
TlS90M 
NPN 
TO-92 
N24 


50mA 
100-300 
40V 
T1S92M 
NPN 
AAA 
N24 


150mA 
40-120 
30 V 
D2T2218 
NPN 
TO-78 
N24 


150mA 
40-120 
40V 
D2T2218A 
NPN 
TO-78 
N24 


150mA 
40-120 
40V 
8 dB@ 
1 kHz 
2N4855 
NIP 
TO-78 
N24. P20 


150mA 
100-300 
30V 
D2T2219 
NPN 
TO-78 
N24 


150mA 
100-300 
40V 
D2T2219A 
NPN 
TO-78 
N24 


150mA 
100-300 
40 V 
8dB@ 1 kHz 
2N4854 
NIP 
TO-78 
N24. P20 


NOISE FIGURE 


hFE 
VIBR)CEO 
F @I 
DEVICE 


@IC 
F (Noise aWl 
POLARITY 
PACKAGE" 
CHIP 
MIN-MAX 
MIN 
TYPE 


MAX 


l00/JA 
20-120 
20V 
4ifB 115_7kHz) 
2N2804 
PNP 
TO-78 
P19 


l00jJ.A 
40-120 
20V 
4 dB 115_7kHz) 
2N2807 
PNP 
TO-78 
P19 
1 mA 
150-450 
60V 
3dB@ 
1 kHz 
2N3806 
PNP 
TO-78 
P19 


1 mA 
300-900 
60V 
1.5 
dB @ 1 kHz 
2N3807 
PNP 
TO-78 
P19 


50mA 
100-300 
40V 
TIS91M 
PNP 
TO-92 
P20 


50mA 
100-300 
40V 
TIS93M 
PNP 
AAA 
P20 


150mA 
40-120 
40V 
D2T2904 
PNP 
TO-78 
P20 


150 
mA 
40-120 
40V 
adS@ 
1 kHz 
2N4855 
NIP 
TO-78 
N24. P20 


150mA 
40-120 
60V 
D2T2904A 
PNP 
TO-78 
P20 


150mA 
100-300 
40V 
D2T2905 
PNP 
TO-78 
P20 


150mA 
100-300 
40V 
8 dB@ 1 kHz 
2N4854 
NIP 
TO-78 
N24. P20 


150mA 
100-300 
60V 
D2T2905A 
PNP 
TO-78 
P20 


VIBR)CEO 
hFE 
DEVICE 
POLARITY 
PACKAGE' 
CHIP 
MIN 
@IC 
MIN-MAX 
TYPE 


N-P-N 
:JOV 
150mA 
100-300 
Q2T2222 
N24 
TO-116 
N-P-N 
40 V 
l00mA 
60-200 
Q2T3725 
N13 


P-N-P 
IDUAl-IN-liNE 
40V 
150mA 
100-300 
Q2T2905 
P20 


P-N-P 
40V 
500mA 
Q2T3244 
PLASTIC) 
50-150 
P12 


• 


• 


NOISE FIGURE 
V(BRIGSS 
lOSS 
OEVICE 
CHANNEL 
F@f 
PACKAGE· 
CHIP 
MIN-MAX 
MIN 
TYPE 
POLARITY 
MAX 


1.5dB@10Hz 
5 mA-20mA 
20V 
2N6451 
N 
TO·72 
JN55 
1.5 dB@10Hz 
15mA-50mA 
20V 
2N6453 
N 
TO·72 
JN55 


2.5 dB @ 100 
Hz 
0.8 mA·l.6 
mA 
40V 
2N5359 
N 
TO·72 
JN51 


2.5dB@10Hz 
SmA-20mA 
25V 
2N6452 
N 
TO·72 
JN55 


2.5 dB @ 100 Hz 
9mA-18mA 
40V 
2N5364 
N 
TO·72 
JN51 


2.5dB@10Hz 
15 mA-50mA 
25V 
2N6454 
N 
TO·72 
JN55 


5dB@10Hz 
0.5 mA-2.5 mA 
50V 
A5T3821 
N 
AAA 
JN51 


5dB @ 10 Hz 
0.5 mA-2.5 mA 
50V 
2N3821 
N 
TO·72 
JN51 


5 dB @ 10 Hz 
2 mA-l0 
mA 
50V 
2N3822 
N 
TO·72 
JN51 


5dB@ 
10 Hz 
2 mA-l0 
mA 
50V 
A5T3822 
N 
AAA 
JN51 


4 dB@20Hz 
0.2 mA-l mA 
50V 
2N3460 
N 
TO·18 
JN51 


4 dB@20Hz 
0.8 
mA-4 
mA 
50V 
2N3459 
N 
TO·18 
JN51 


6 dB@20Hz 
3 mA-15 
mA 
50V 
2N3458 
N 
TO·18 
JN51 


2.5 d8 @ 100Hz 
0.5 mA-l 
mA 
40V 
2N5358 
N 
TO·72 
JN51 


2.5 d8 @ 100 Hz 
1.5 mA-3 
mA 
40V 
2N5360 
N 
TO·72 
JN51 


2.5 dB @ 100 Hz 
2.5 
mA-5 
mA 
40V 
2N5361 
N 
TO·72 
JN51 
2.5 dB @ 100 Hz 
4 mA·8mA 
40V 
2N5362 
N 
TO·72 
JN51 


2.5 dB@ 100 Hz 
7 mA-14 
mA 
40V 
2N5363 
N 
TO·72 
JN51 


2 dB@ 1000 Hz 
2.5 mA-5 
mA 
30V 
2N5953 
N 
AAA 
JN51 
2 d8@loooHz 
4 mA-8mA 
30V 
2N5952 
N 
AAA 
JN51 
2dB@loooHz 
7 mA-13 
mA 
30V 
2N5951 
N 
AAA 
JN51 
2dB@1000Hz 
10mA-15mA 
30V 
2N5950 
N 
AAA 
JN51 
2dB@lOOOHz 
12mA-18mA 
30V 
2N5949 
N 
AAA 
JN51 


NOISE FIGURE 
VIBRIGSS 
lOSS 
OEVICE 
CHANNEL 
F@f 
(VIBRIOGOJ 
PACKAGE> 
CHIP 
MIN·MAX 
TYPE 
POLARITY 
MAX 
MIN 
5 d8 @ 10 Hz 
1 mA-6mA 
120V) 
2N2500 
P 
TO·5 
JP71 
5dB @ 10 Hz 
1 mA-6mA 
20V 
2N3332 
P 
TO·72 
JP71 


2.5 dB @ 100 Hz 
1 mA-5mA 
40V 
2N5460 
P 
TO·92 
JP71 


2.5 dB @ 100 Hz 
1 mA·5mA 
40V 
A5T5460 
P 
AAA 
JP71 
2.5 dB @ 100 Hz 
2 mA-9mA 
40V 
2N5461 
P 
TO·92 
JP71 
2.5 dB @ 100 Hz 
2mA-9mA 
40V 
A5T5461 
P 
AAA 
JP71 


2.5 dB @ 100 Hz 
4 mA-16mA 
40V 
2N5462 
P 
TO·92 
JP71 
2.5 dB @ 100 Hz 
4mA-16mA 
40V 
A5T5462 
P 
AAA 
JP71 
3 dB@ 1000 Hz 
0.9 mA-4.5 mA 
30V 
2N2608 
P 
TO·18 
JP71 
3dB@lOOOHz 
1 mA-3mA 
(20V) 
2N2497 
P 
TO·5 
JP71 
3dB@1000Hz 
1 mA-3mA 
20V 
2N3329 
P 
TO-72 
JP71 
3dB@loooHz 
2 mA·6m"A 
(20VI 
2N2498 
P 
TO·5 
JP71 
3 dB @ 1000 Hz 
2 mA·6mA 
20V 
2N3330 
P 
TO·72 
JP71 
3dB@lOOOHz 
2 mA-l0mA 
30V 
2N2609 
P 
TO-18 
JP71 
4dB@loooHz 
5mA-15mA 
(20 VI 
2N2499 
P 
TO·5 
JP71 
4 dB@ 1000 Hz 
SmA-15mA 
20V 
2N3331 
P 
TO·72 
JP71 


lOSS 
!vlsl@1 
VIBRIGSS 
DEVICE 
CHANNEL 
PACKAGE> 
CHIP 
MIN·MAX 
MIN·MAX 
MIN 
TYPE 
POLARITY 


a.SmA·' 
mA 
1-3 mmho@ 1 kHz 
40V 
2N5358 
N 
TO-72 
JN51 


O.5mA-3mA 
1-4 mmho @ 1 kHz 
30V 
2N4220 
N 
TO·72 
JN51 


0.5 mA·3 mA 
14 
mmho@ 
1 kHz 
30V 
2N4220A 
N 
TO-72 
JN51 


O.8mA-l.6mA 
1.2-3.6 mmho @ 1 kHz 
40V 
2N5359 
N 
TO·72 
JN51 


1.5 mA·3 mA 
1.4-4.2 mmho @ 1 kHz 
40V 
2N5360 
N 
TO·72 
JN51 


2mA-6mA 
2·5 mmho @ 1 kHz 
30V 
2N4221 
N 
TO·72 
JN51 


2 mA·6mA 
2·5 mmho @ 1 kHz 
30V 
2N4221A 
N 
TO-72 
JN51 


2 mA-l0 
mA 
0.5-3 mmho @ 1 kHz 
200 V 
A5T6450 
N 
AA'I'. 
JN54 


2mA·l0mA 
0.5-3 mmho @ 1 kHz 
200V 
2N6450 
N 
TO-39 
JN54 


2mA·l0mA 
0.5-3 mmho @ 1 kHz 
300 V 
A5T6449 
N 
AAA 
JN54 


2mA-l0mA 
0.5-3 
mmho 
@ 1 kHz 
300 V 
2N6449 
N 
TO·39 
JN54 


2mA-l0mA 
3-6.5 mmho @ 1 kHz 
50V 
2N3822 
N 
TO·72 
JN51 


2mA·l0mA 
3-6.5 
mmho 
@ 1 kHz 
50V 
A5T3822 
N 
AAA 
JN51 


2 mA-20mA 
2-6.5 
mmho 
@ 1 kHz 
25 V 
2N3819 
N 
TO-92 
JN51 


2.5 mA-5 mA 
1.54.5 
mmho 
@ 1 kHz 
40V 
2N5361 
N 
TO·72 
JN51 


2.5 mA-5 mA 
2-6.5 mmho @ 1 kHz 
30V 
2N5953 
N 
AAA 
JN51 


2.5 mA·8 mA 
4 typ mmho @ 1 kHz 
25 V 
TIS58 
N 
TO-92 
JN51 


4mA-8mA 
2-5.5 mmho @ 1 kHz 
40V 
2N5362 
N 
TO-72 
JN51 


4 mA-8mA 
2-6.5 mmho @ 1 kHz 
30V 
2N5952 
N 
AAA 
JN51 


5 mA·15 mA 
2.5-6 
mmho 
@ 1 kHz 
30V 
2N4222 
N 
TO-72 
JN51 


5mA-15mA 
2.5-6 
mmho 
@ 1 kHz 
30V 
2N4222A 
N 
TO-72 
JN51 


6mA·25mA 
4.8 
typ 
mmho@ 
1 kHz 
25V 
TIS59 
N 
TO·92 
JN51 


7 mA-13 mA 
3.5-6.5 mmho @ 1 kHz 
30V 
2N5951 
N 
AAA 
JN51 


7 mA-14 
mA 
2.5-6 mmho @ 1 kHz 
40V 
2N5363 
N 
TO·72 
JN51 


9mA·18mA 
2.7-6.5 
mmho@ 
1 kHz 
40V 
2N5364 
N 
TO-72 
JN51 


10mA-·15mA 
3.5-7.5 mmho@ 1 kHz 
30V 
2N5950 
N 
AAA 
JN51 
12mA-18mA 
3.5-7.5 mmho @ 1 kHz 
30V 
2N5949 
N 
AAA 
JN51 


12 mA·24mA 
50V 
2N3824 
N 
TO-72 
JN51 


12 mA·24mA 
50V 
A5T3824 
N 
AAA 
JN51 


lOSS 
!vis 10 I 
VIBRIGSS 
DEVICE 
CHANNEL 
PACKAGE> 
CHIP 
MIN-MAX 
MIN·MAX 
MIN 
TYPE 
POLARITY 


0.3 mA-15 mA 
0.8-5 mmho @ 1 kHz 
20V 
2N3820 
P 
TO·92 
JP71 


0.3 mA-15 mA 
1-5 mmho@ 1 kHz 
20V 
2N3909 
P 
TO·72 
JP71 


1 mA·5mA 
1-4 mmho @ 1 kHz 
40V 
2N5460 
P 
TO-92 
JP71 


1 mA-5mA 
1-4 mmho@ 1 kHz 
40V 
A5T5460 
P 
AAA 
JP71 


1 mA-15mA 
2.2-5 mmho @ 1 kHz 
20V 
2N2386A 
P 
TO-5 
JP71 


1 mA-15mA 
2.2-5 mmho @., kHz 
20V 
2N3909A 
P 
TO-72 
JP71 


2mA·9mA 
1.5-5 mmho @ 1 kHz 
40V 
2N5461 
P 
TO-92 
JP71 


2mA·9mA 
1.5-5 mmho @ 1 kHz 
40V 
A5T5461 
P 
AAA 
JP71 


4mA·16mA 
2-6 mmho @ 1 kHz 
40V 
2N5462 
P 
TO·92 
JP71 


4 mA·16mA 
2-6 mmho @ 1 kHz 
40V 
A5T5462 
P 
AAA 
JP71 


• 


• 


NOISE FIGURE 
GAIN 
C,ss 
Iv/sl@f 
OEVICE 
F@f 
Gps@f 
PACKAGE'" 
CHIP 
MAX 
MIN 
TYPE 
MAX 
MIN 


0.8pF 
4 mmho 
@ 400 
MHz 
4 dB @400MHz 
10 dB @400MHz 
2N4416 
TO-72 
JN53 


0.8pF 
4 mmho @400 MHz 
4 dB@400MHz 
10 dB @400MHz 
2N4416A 
TO-72 
JN53 


1 pF 
2.5 mmho @ 400 MHz 
2NS246 
AAA 
JN53 


1 pF 
4 mmho 
@ 400 
MHz 
4 dB@400MHz 
10 dB@400MHz 
2NS24S 
AAA 
JN53 


1 pF 
4 rnmho 
@ 400 
MHz 
2NS247 
AAA 
JN53 


1.2 pF 
5.5 mmho @45O MHz 
3_SdB @450 MHz 
1SdB@4S0MHz 
2NS397 
TO-72 


1.3 pF 
S rlImho @4S0 MHz 
2NS398 
TO-72 


2 pF 
0.8 
mmho 
@ 100 
MHz 
2.S dB @ 100 Hz 
2N.53S8 
TO-72 
JNSl 


2 pF 
0.9 mmho @ 100 MHz 
2.S dB @ 100 Hz 
2NS3S9 
TO-72 
JNSl 


2 pF 
1.4 mmho@looMHz 
2.S dB @ 100 Hz 
2NS360 
TO-72 
JNSl 


2 pF 
1.7 mmho@ 100 MHz 
2.S dB@ 100 Hz 
2NS361 
TO-72 
JNSl 


2 pF 
1.7 mmho A 200 MHz 
2N4224 
TO-72 
JNSl 


2 pF 
1.9 mmho@ 
100 
MHz 
2.S dB@ 100 Hz 
2NS362 
TO-72 
JNSl 


2 pF 
2.1 
mmho@ 
100 
MHz 
2.S dB @ 100 Hz 
2NS363 
TO-72 
JNSl 
2 pF 
2.2 mmho @ 100 MHz 
2.S dB @ 100 Hz 
2NS364 
TO-72 
JNSl 


2 pF 
2.7 rnmho@ 200 MHz 
S dB@200MHz 
10 dB @200 MHz 
2N4223 
TO-72 
JNSl 


2 pF 
3 mmho @ 200 MHz 
2NS248 
TO-92 
JNSl 
2 pF 
3.2 mmho @ 200 MHz 
2.S dB @ 100 MHz 
2N3823 
TO-72 
JNSl 
2 pF 
3.2 mmho@ 200 MHz 
2.S dB @ 100 MHz 
AST3823 
AAA 
JNSl 


Iv/sl@f 
NOISE FIGURE 
GAIN 
C,ss 
DEVICE 
F@f 
Gps@f 
PACKAGE" 
CHIP 
MAX 
MIN-MAX 
TYPE 
MAX 
MIN 


0.03 pF 
7-17 
mmho@ 
1 kHz 
4 dB@45MHz 
2S dB@4SMHz 
3N206 
TO-72 
MN81 


0.03 pF 
7·15 mmho@ 1 kHz 
6 dB@4SMHz 
20 dB@4S MHz 
3N203 
TO-72 
MN81 


0.03 pF 
8-20 
mmho 
@ 1 kHz 
4.S dB @200 MHz 
1SdB @200 MHz 
3N201 
TO-72 
MN81 


0.03 pF 
8-20 mmho @ 1 kHz 
1SdB @2oo MHz 
3N202 
TO-72 
MN81 
0.03 pF 
10-22 
mmho 
@ 1 kHz 
S dB@4S0MHz 
14 dB @450 MHz 
3N204 
TO-72 
MN81 
0.03 pF 
10-22 
mmho@ 
1 kHz 
17 dB@200 
MHz 
3N20S 
TO-72 
MN81 


O.OSpF 
15-35 mmho @ 1 kHz 
4 dB@4SMHz 
27 dB@4SMHz 
3N213 
TO-72 
MNBS 
O.OSpF 
17-40 
mmho 
@ 1 kHz 
3.S dB @200 MHz 
24 dB @200 MHz 
3N211 
TO-72 
MN8S 


O.OSpF 
17·40 mmho @ 1 kHz 
21 dB @200 MHz 
3N212 
TO-72 
MNBS 
0.3S pF 
5-12 
mmho@ 
1 kHz 
SdB@200MHz 
13.5 dB @200 MHz 
3N128 
TO-72 
MN82 


'ds(on) 
VGSloffl 
V(BRIGSS 
lOSS 
DEVICE 
PACKAGE" 
CHIP 
MAX 
MIN·MAX 
MIN 
MIN·MAX 
TYPE 


25n 
4-10V 
30V 
SO- 
mA 
TIS73 
AAA 
JN52 


25n 
4·10 V 
30V 
SO- 
mA 
2N4859 
TO-18 
JN52 


25n 
4-10V 
30V 
50· 
mA 
2N4859A 
TO-18 
JN52 


25n 
4·10 
V 
40V 
SO- 
mA 
2N4856 
TO-18 
JN52 


25n 
4-10V 
40V 
SO- 
mA 
2N4856A 
TO·18 
JN52 


30 n 
4-10 V 
40V 
50-150 mA 
2N3970 
TO·18 
JN52 


30n 
4-10V 
40 V 
50·150 mA 
2N4391 
TO-18 
JN52 


30 n 
5-10V 
40V 
30· 
mA 
2N4091 
TO·18 
JN52 


40 n 
2-6V 
30V 
20-100 mA 
TIS74 
AAA 
JN52 


40n 
2-6 V 
30V 
20·100 mA 
2N4860 
TO-18 
JN52 


40 n 
2·6 V 
30V 
20·100 mA 
2N4860A 
TO-18 
JN52 


40n 
2·6 V 
40V 
20-100 mA 
2N4857A 
TO-18 
JN52 


40n 
2·6V 
40V 
20-100 mA 
2N4857 
TO-18 
JN52 


son 
2-7 V 
40V 
15- 
mA 
2N4092 
TO-18 
JN52 


60n 
0.8-4 V 
30V 
8-80 mA 
TIS75 
AAA 
JN52 


60n 
0.8-4 V 
30 V 
8-80 mA 
2N4861 
TO-18 
JN52 


60n 
0.8·4 V 
30 V 
8-80 mA 
2N4861A 
TO·18 
JN52 


60n 
0.8-4 V 
40V 
8-80 mA 
2N4858 
TO·18 
JN52 


60n 
0.8-4 V 
40V 
8-80 mA 
2N4858A 
TO-18 
JN52 


60n 
2·5V 
40 V 
25-75 mA 
2N3971 
TO-18 
JN52 


60n 
2-5V 
40V 
25-75 mA 
2N4392 
TO-18 
JN52 


80n 
1-5V 
40V 
8- 
mA 
2N4093 
TO·18 
JN52 


loon 
0_5-3V 
40V 
5·30 mA 
2N3972 
TO-18 
JN52 


lOon 
0.5-3 V 
40V 
5·30 mA 
2N4393 
TO-18 
JN52 


100 n 
2·6 V 
40V 
10-60 mA 
2N5549 
TO·18 
JN52 


200 n 
3-7 V 
30V 
12-18mA 
2N5949 
AAA 
JN51 


210 n 
2.5-6 V 
30V 
10-15mA 
2N5950 
AAA 
JN51 


220 n 
4-6 V 
30V 
2· 
mA 
2N3966 
TO-72 
JN51 


250n 
50V 
12-24 mA 
2N3824 
TO·72 
JN51 


250n 
50V 
12-24 mA 
A5T3824 
AAA 
JN51 


'ds(on) 
VGS(off) 
V(BRIGSS 
lOSS 
DEVICE 
PACKAGE- 
CHIP 
MAX 
MIN·MAX 
MIN 
MIN-MAX 
TYPE 


300n 
1·5.5V 
25V 
2- 
mA 
2N3994 
TO-72 
JP72 


300n 
1-5.5V 
25V 
2- 
mA 
2N3994A 
TO·72 
JP72 


400n 
1.8·9 V 
40V 
4-16 mA 
2N5462 
TO-92 
JP71 


400n 
1.8-9V 
40V 
4-16 mA 
A5T5462 
AAA 
JP71 


800n 
1·7.5 V 
40V 
2-9mA 
2N5461 
TO-92 
JP71 


soon 
1-7.5 V 
40V 
2·9mA 
A5T5461 
AAA 
JP71 


• 


• 


rdslonl 
VGSlth) 
VIBR)DSS 
1010ni 
DEVICE 
ENH/DEPL 
PACKAGE- 
CHIP 
MAX 
MIN-MAX 
MIN 
MIN-MAX 
TYPE 


20 n 
20V 
50- 
mA 
3N214 
0 
TO-72 
MN84 


35 n 
20V 
50- 
mA 
3N215 
0 
TO-72 
MN84 


50 n 
20V 
50- 
mA 
3N216 
0 
TO-72 
MN84 


70n 
20V 
50- 
mA 
3N217 
0 
TO-72 
MN84 


200n 
0.5-1.5V 
25V 
10- 
mA 
3N169 
E 
TO-72 
MN83 


200 n 
1-2 V 
25V 
10- 
mA 
3N170 
E 
TO-72 
MNS3 


200n 
1.5-3 V 
25 V 
10- 
mA 
3N171 
E 
TO-72 
MNS3 


300 n 
20 V 
5- 
mA 
3N153 
0 
TO·72 
MNS2 


rds(on) 
VGSlth) 
V(BRIDSS 
10(on) 
DEVICE 
ENH/DEPL 
PACKAGE- 
CHIP 
MAX 
MIN-MAX 
MIN 
MIN·MAX 
TYPE 


60 tvP n 
1.5-5 V 
25V 
40-120 
mA 
3N160 
E 
TO-72 
MP92 
60 typ n 
1.5-5 V 
25V 
40-120 
mA 
3N161 
E 
TO-72 
MP92 


250 n 
2-5 V 
40V 
5·30 mA 
3N163 
E 
TO-72 
MP91 


300 n 
2-5 V 
30V 
3-30mA 
3Nl64 
E 
TO-72 
MP91 


300 n 
1.5-3.2 V 
50V 
5- 
mA 
3N155A 
E 
TO-72 
MP91 


300n 
3-5 V 
50 V 
5- 
mA 
3Nl56A 
E 
TO-72 
MP9t 


600n 
1.5-3.2 V 
50V 
5- 
mA 
3N155 
E 
TO-72 
MP91 


600n 
3-5 V 
50V 
5- 
mA 
3N156 
E 
TO-72 
MP91 


1000 n 
2-6 V 
30 V 
3-12mA 
3N174 
E 
TO-72 
MP93 


lOSS 
IDSS1 
Ivfsl1 


"VGS 
DEVICE 
IDSS2 
Ivfsl2 
PACKAGE- 
CHIP 
MIN-MAX 
MAX 
TYPE 
M'N 
MIN 


O.5-SmA 
0.95 
0.97 
5mV 
2N5545 
TO-71 
JN51 
0.5-8 mA 
0.95 
0.95 
5mV 
2N5045 
TO-71 
JN51 
O.5-SmA 
0.95 
0.95 
5mV 
TIS25 
TO-7S 
JN51 
O.5-SmA 
0.9 
0.95 
lQmV 
2N5546 
TO-71 
JN51 
O.5-SmA 
0.9 
0.9 
10mV 
TIS69 
2 TO-92 
JN51 
O.5-SmA 
0.9 
0.9 
10mV 
2N5046 
TO-71 
JN51 
O.5-SmA 
0.9 
0.9 
15mV 
2N5547 
TO-71 
JN51 


0.5-8 
mA 
0.9 
0.9 
10mV 
TIS26 
TO-7S 
JN51 
0.5-S mA 
O.S 
O.S 
15mV 
2N5047 
TO-71 
JN51 


0.5-8 
mA 
O_S 
O.S 
15mV 
TIS27 
TO-7S 
JN51 


0.5-8 
mA 
O.S 
O.S 
15mV 
TIS70 
2 TO-92 
JN51 


rds(on) 
VGSlthl 
10(on) 
DEVICE 
PACKAGE- 
CHIP 
MAX 
MINIMAX 
MIN 
TYPE 


400n 
-3/-6 
V 
-1.5mA 
3N207 
TO-76 
MP94 
400n 
-3/-6 
V 
-1.5mA 
3N20S 
TO-76 
MP94 


" 


Ip 
IV 
'BB 
OEVICE 
PACKAGE- 
CHIP 
MIN·MAX 
MAX 
MIN 
MIN·MAX 
TYPE 
0.47·0.62 
6.A 
8mA 
4.7-9.1 kn 
2N16718 
U 
8AR 
0.47·0.62 
25.A 
8mA 
4.7-9.1 kn 
2N1671 
U 
8AR 
0.47-0.62 
25.A 
8mA 
4.7-9.1 kn 
2N1671A 
U 
8AR 
0.47-0.80 
25.A 
8mA 
4-12 kn 
2N2160 
U 
8AR 
0.51-0.62 
6.A 
8mA 
4.7·6.8 kn 
2N4898 
U 
8AR 
0.51·0.62 
6.A 
8mA 
6.2-9.1 kn 
2N4908 
U 
8AR 
0_51·0.62 
12.A 
8mA 
4.7-6.8 kn 
2N489 
U 
8AR 
0.51-0.62 
12jlA 
8mA 
4.7-6.8 kn 
2N489A 
U 
8AR 
0.51·0.62 
12.A 
8mA 
6.2-9.1 kn 
2N490 
U 
8AR 
0.51·0.62 
12 J,lA 
8mA 
6.2·9.1 kn 
2N490A 
U 
8AR 
0.51-0.69 
2.A 
4mA 
4·9.1 kn 
2N4892 
AAA 
U42 


0.51-0.69 
2.A 
4mA 
4-9.1 kn 
2N4947 
000 
U42 


0.55-0.82 
2.A 
2mA 
4-12 kn 
2N4893 
AAA 
U42 


0.55-0.82 
2.A 
2mA 
4·12 kn 
2N4948 
000 
U42 


0.55-0.82 
5.A 
2mA 
4-9.1 
kn 
TIS43 
TO-92 
U42 


0.55-0.82 
5.A 
2mA 
4·9.1 
kH 
2N4891 
AAA 
U42 


0.56-0.68 
6.A 
8mA 
4.7·6.8 kn 
2N4918 
U 
8AR 
0.56·0.68 
6.A 
8mA 
6.2·9.1 kn 
2N4928 
U 
8AR 
0.56·0.68 
12JlA 
8mA 
4.7·6.8 kn 
2N491 
U 
8AR 


0.56-0.68 
12JJA 
8mA 
4.7-6.8 kn 
2N491A' 
U 
8AR 
0.56-0.68 
12J,lA 
8mA 
6.2-9.1 kn 
2N492 
U 
8AR 
0.56·0.68 
12.A 
8mA 
6.2·9.1 kn 
2N492A 
U 
8AR 
0.56·0.75 
5.A 
4mA 
4.7·9.1 kn 
2N2646 
000 
U42 


0.56-0.75 
2.A 
2mA 
4.7·9.1 kn 
2N4851 
000 
U42 


0.62-0.75 
6.A 
8mA 
4.7-6.8 kn 
2N4938 
U 
8AR 


0.62-0.75 
12.A 
8mA 
4.7·6.8 kn 
2N493 
U 
8AR 


0.62·0.75 
121lA 
8mA 
4.7-6.8 kn 
2N493A 
U 
8AR 
0.68·0.82 
2.A 
8mA 
4.7·9.1 kn 
2N2647 
000 
U42 


0.68-0.82 
2.A 
1 mA 
4-8 kn 
2N3980 
000 
U42 


0.70-0.85 
2.A 
4mA 
4.7-9.1 
kn 
2N4852 
000 
U42 


0.70-0.85 
0.4 
JlA 
6mA 
4.7-9.1 
kS1 
2N4853 
000 
U42 


0.74-0.86 
1.A 
2mA 
4-12 kn 
2N4894 
AAA 
U42 


0.74-0.86 
1.A 
2mA 
4-12 kn 
2N4949 
000 
U42 


Ip@RG 
IV@RG 
OEVICE 


PACKAGE· 
CHIP 
MAX 
MIN 
TYPE 
1.A@10kn 
25.A@10kn 
A7T6028 
TO-92 
U41 
1.A 
@10 kn 
50.A@10kn 
2N6118 
TO-18 
U41 
1.A@10kn 
50.A@10kn 
A5T6118 
AAA 
U41 
2.A@10kn 
50.A@10kn 
2N6117 
TO·18 
U41 


2JJA@10kn 
50.A@ 
10 kn 
A5T6117 
AAA 
U41 


·5.A@10kn 
70.A@ 
10 kn 
A7T6027 
TO-92 
U41 
5.A@ 
10 kn 
70.A@ 
10 kn 
'2N6116 
TO-18 
U41 
5.A@ 
10 kn 
70.A@10kn 
A5T6116 
AAA 
U41 


• 


II 


i 


• 
Transistor 
Interchangeability 


• 


These 
lists of low-power 
(generally 
one watt 
or less of power 
dissipation 
in free-air) 
transistors 
are designed 
to assist the 
design engineer 
in determining 
the recommended 
TI replacement 
when only the device type number 
is known. 
Also included 
is a summary 
of the significant 
ratings and electrical 
characteristics 
of the referenced 
types. 


These 
lists are extensive 
(approximately 
4600 entries) 
but 
not definitive. 
An attempt 
was made to include 
all current 
and 
recently 
obsolete 
domestic 
types, 
both 
JEDEC 
registered 
and 
nonregistered. 
Undoubtedly 
there 
are some 
inadvertent 
omissions. 
Purposely 
omitted 
are the European 
PROELECTRON 
types, Japanese 
25 types, and "hobbyist" 
types. 


Careful 
engineering 
judgement 
has been used to provide 
the recommended 
TI replacement 
based on the specifications 
alone; 


final application 
might dictate 
another 
choice. 
Equally 
careful 
judgement 
should 
be used in selecting 
a replacement 
except 
where the recommended 
replacement 
type number 
coincides with the referenced 
type. 


In most cases, the recommended 
replacement 
has the same general 
package 
as the referenced 
type; that is, plastic for plastic 


and metal 
for metal. 
For plastic-encapsulated 
devices, 
the 
"recommended" 
replacement 
has the same or similar terminal 
assignments 
as the referenced 
type although 
this terminal 
assignment 
may not be truly preferred. 
The user may consider 
this. 


3-1 


3·63 


3·92 


.3-104 


.3·115 


.3-117 


Master List of Nonregistered 
Types 


Registered 
Field-Effect 
Transistors 


Nonregistered 
Field-Effect 
Transistors 


Registered 
Unijunction 
Transistors 


Nonregistered 
Unijunction 
Transistors 


The Field·Effect 
Transistor 
and Unijunction 
Transistor 
lists are subsets of the appropriate 
Master List, either 
registered 
or nonregistered. 


CR - Crystallonics 
Division, Teledyne 
Incorporated 
F 
- Fairchild 
Semiconductor 
Corporation 


GE - General Electric Company 
GI - General 
Instrument 
Corporation 
IN - 
Intersil, 
Incorporated 


M 
- Motorola 
Semiconductor 
Products 


NA - National Semiconductor 
Corporation 


RC - 
RCA Corporation 


51 
- 5iliconix, 
Incorporated 


T I - Texas Instruments 
Incorporated 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER 
LIST OF REGISTERED 
TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


Z 
TI 
Py 
hf. 


>- 
0 
TYPf 


~ 
~ 
REPlACEMENT 
hFE 
VCEI",tl 
•• 


It 


NUMIER 
!.! 
OR NEAREST 
TA-25"C 
VCIO 
VCW 
1 kH:l 
:;; 
EQUIVALENT 
3 
·'c-2SOC 
MIN 
MAX • 
IC 
MAX 
lIP 
IC 
MIN 
MIN 
u 
ImWI 
IVI 
IV) 
(mAl 
IVI 
{mAl 
IMH'I 


2N117 
NPN 
GP 
2N117 
150 
30 
2Nll1 
NPN 
GP 
2NI18 
150 
30 
2N118A 
NPN 
GP 
2N118A 
150 
45 
2N119 
NPN 
GP 
2N119 
150 
30 


2N120 
NPN 
GP 
2N120 
150 
45 
76·333 
2N16O 
NPN 
GP 
2N2217 
150 
40 
9.19 
2NI6OA 
NPN 
GP 
2N2217 
150 
40 
9·19 
2N161 
NPN 
GP 
2N2217 
150 
40 
19·39 


2N161A 
NPN 
GP 
2N2217 
150 
40 
19·39 
2N162 
NPN 
GP 
2N2218 
150 
40 
19·199 
2N162A 
NPN 
GP 
2N2218 
150 
40 
19·199 
2N163 
NPN 
GP 
2N2218 
150 
40 
39·199 


2NI63A 
NPN 
GP 
2N2218 
150 
40 
39·199 
2N243 
NPN 
GP 
2N243 
750 
60 
2N2U 
NPN 
GP 
2N244 
750 
60 
2N258 
PNP 
GP 
2N2906 
250 
30 
30 
15 


2N259 
PNP 
GP 
2N2906 
250 
30 
30 
32 
2N26O 
PNP 
GP 
2N2906 
200 
10 
2N26OA 
PNP 
GP 
2N2906 
200 
30 
2N261 
PNP 
GP 
2N2906 
200 
75 


2N262 
PNP 
GP 
2N2906 
200 
10 
2N262A 
PNP 
GP 
2N2906 
200 
30 
2N263 
NPN 
GP 
2N2218 
150 
45 
30 
45·150 
10 
1.5 
10 
39 
2N264 
NPN 
GP 
2N2217 
150 
45 
30 
2().55 
10 
1.5 
10 
9 


2N327 
PNP 
GP 
2N2904 
350 
50 
2N327A 
PNP 
GP 
2N2904 
385 
50 
40 
9·22 
3 
.3 
5 
2N3271 
PNP 
GP 
2N2904 
385 
50 
40 
9·22 
3 
.3 
5 
18 
2N328 
PNP 
GP 
2N2904 
350 
35 


2N328A 
PNP 
GP 
2N2904 
385 
50 
35 
18·•• 
3 
.5 
10 
2N3281 
PNP 
GP 
2N2904 
385 
50 
35 
18·•• 
3 
.5 
10 
36 
2N329 
PNP 
GP 
2N2904 
350 
30 
2N329A 
PNP 
GP 
2N2904 
385 
50 
JO 
36-88 
3 
.6 
15 


2N3291 
PNP 
GP 
2N2904 
385 
50 
30 
36-88 
3 
.6 
15 
9 
2N3JO 
PNP 
GP 
2N2906 
350 
45 
2N330A 
PNP 
GP 
2N2906 
385 
50 
JO 
2N332 
NPN 
GP 
2N332 
150 
45 


2N332A 
NPN 
GP 
2N332A 
500 
45 
1 
5 
2N333 
NPN 
GP 
2N333 
150 
45 
2N333A 
NPN 
GP 
2N333A 
500 
45 
45 
I 
5 
2N334 
NPN 
GP 
2N334 
150 
45 


II 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


• 


MAXIMUM 
RATINGS 
ELECrRICAL 
CHARACTERISTICS 


Z 
TI 
Pr 
hf. 
~ 
0 
TYPE 
ii 
~ 
REPlACEMENT 
hFE 
VCEI •• tl 
@ 
'r 


NUMBER 
:l 
u 
OR 
NEAREST 
TA-2SoC 
VCBO 
VCEO 
1 kHz 
ii: 
2 
~ 
EQUIVALENT 
:l 
·TC-25°C 
MIN 
MAX 
@ 
IC 
MAX 
@ 
IC 
MIN 
MIN 
u 


(mW) 
(V) 
(VI 
(mA) 
(VI 
(mAl 
(MH,) 


2N334A 
NPN 
GP 
2N334A 
500 
45 
45 
I 
5 


2N334B 
NPN 
GP 
2N33~A 
500 
60 
60 
I 
5 
18 


2N335 
NPN 
GP 
2N335 
150 
45 


2N335A 
NPN 
GP 
2N335A 
500 
45 
45 
I 
5 


2N335B 
NPN 
GP 
2N335A 
500 
60 
60 
I 
5 
37 


2N336 
NPN 
GP 
2N336 
150 
45 


2N336A 
NPN 
GP 
2N336A 
500 
45 
45 
1 
5 


2N337 
NPN 
GP 
2N337 
125 
45 
30 
20-55 
10 


2N337A 
NPN 
GP 
2N337 
500 
45 
30 
20-55 
10 
19 


2N338 
NPN 
GP 
2N338 
125 
45 
30 
45-150 
10 


2N33BA 
NPN 
GP 
2N338A 
500 
45 
30 
45-150 
10 
39 


2N339 
NPN 
GP 
2N339 
IW 
55 
55 


2N339A 
NPN 
GP 
2N339 
IW 
60 
60 
25 
10 


2N340 
NPN 
GP 
2N340 
lW 
85 
85 


2N340A 
NPN 
GP 
2N340 
IW 
85 
85 
25 
10 


2N341 
NPN 
GP 
2N341 
IW 
125 
85 


2N341A 
NPN 
GP 
2N341A 
IW 
125 
125 
25 
10 


2N342 
NPN 
GP 
2N342 
IW 
60 
60 


2N342A 
NPN 
GP 
2N342A 
IW 
85 
85 


2N342B 
NPN 
GP 
2N3428 
750 
85 
85 
9 


2N343 
NPN 
GP 
2N343 
IW 
60 
60 


2N343A 
NPN 
GP 
2N343 
IW 
60 
60 


2N3438 
NPN 
GP 
2N343 
750 
65 
65 
28 


2N354 
PNP 
GP 
2N2906 
150 
25 
9 


2N355 
PNP 
GP 
2N2906 
150 
10 
.15 
5 
9 


2N470 
NPN 
GP 
2N2217 
200 
15 
15 
1.5 
5 
10 
8 


2N471 
NPN 
GP 
2N2217 
200 
30 
30 
I 
5 
10 
8 


2N471A 
NPN 
GP 
2N2217 
200 
30 
30 
I 
5 
10 
8 


2N472 
NPN 
GP 
2N2217 
200 
45 
45 
1.5 
5 
10 
8 


2N472A 
NPN 
GP 
2N2217 
200 
45 
45 
1 
5 
10 
8 


2N473 
NPN 
GP 
2N2217 
200 
15 
15 
1.5 
5 
20 
8 


2N474 
NPN 
GP 
2N2217 
200 
30 
30 
1.5 
5 
20 
8 


2N474A 
NPN 
GP 
2N2217 
200 
30 
30 
I 
5 
20 
8 


2N475 
NPN 
GP 
2N2217 
200 
45 
45 
1.5 
5 
20 
8 


2N475A 
NPN 
GP 
2N2217 
200 
45 
45 
I 
5 
20 
8 


2N476 
NPN 
GP 
2N2217 
200 
15 
15 
L5 
5 
30 
12 


2N477 
NPN 
GP 
2N2217 
200 
30 
30 
1.5 
5 
30 
12 


2N478 
NPN 
GP 
2N2218 
200 
15 
15 
1.5 
5 
40 
20 
2N479 
NPN 
GP 
2N2217 
200 
30 
30 
1.5 
5 
40 
20 
2N479A 
NPN 
GP 
2N2217 
200 
30 
30 
I 
5 
40 
20 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


Z 
TI 
Py 
h,. 
0 
>- 
:i 
REPLACEMENT 
hFE 
VCE{oa.) 
@ 
Iy 
TYPE 
!:: 


NUMBER 
3 
~ 
OR 
NEAREST 
fA=25°( 
VCBO 
VCEO 
1 kHz. 
2 
::i 
EQUIVALENT 
:l 
'TC~2SoC 
MIN 
MAX 
@ 
IC 
MAX 
@ 
IC 
MIN 
MIN 
u 
ImWI 
IV) 
(V) 
(mA) 
IV) 
(mA) 
(MHz) 


2N480 
NPN 
GP 
2N2217 
200 
4S 
4S 
1.5 
S 
40 
20 


2N480A 
NPN 
GP 
2N2217 
200 
4S 
4S 
1 
S 
40 
20 


2N489 
P-N 
UJ 
2N489 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N489A 
P-N 
UJ 
2N489A 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N489B 
P-N 
UJ 
2N489B 
SEE UNIJUNCTION 
INTERCHANGEA81L1TY 
LIST 


2N490 
P-N 
UJ 
2N490 
SEE UNIJUNCTION 
INTERCHANGEA81L1TY 
LIST 


2N490A 
P-N 
UJ 
2N490A 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N490B 
P-N 
UJ 
2N490B 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N491 
P-N 
UJ 
2N491 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N491A 
P-N 
UJ 
2N491A 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N491B 
P-N 
UJ 
2N491B 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N492 
P-N 
UJ 
2N492 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N492A 
P-N 
UJ 
2N492A 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N492B 
P-N 
UJ 
2N492B 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N49J 
P-N 
UJ 
2N49J 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N49JA 
P-N 
UJ 
2N493A 
SEE UNIJUNCTION 
INTERCHANGEA81L1TY 
LIST 


2N493B 
P-N 
UJ 
2N493B 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N494 
P-N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 
2N494A 
P-N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N494B 
P-N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N494C 
P-N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N49S 
PNP 
SW 
2N29 ••.• 
ISO 
2S 
IS 


2N496 
PNP 
SW 
2N29 
••.• 
ISO 
10 
IS- 
IS 
.IS 
S 
9 
7.2 


2N497 
NPN 
GP 
2N2102 
'4W 
60 
60 
12·36 
200 


2N497A 
NPN 
GP 
2N2102 
'SW 
60 
60 
12-36 
200 


2N498 
NPN 
GP 
2N3036 
'4W 
100 
100 
12-36 
200 


2N498A 
NPN 
GP 
2N3036 
'SW 
100 
100 
12-36 
200 


2NS41 
NPN 
GP 
2N2218 
200 
IS 
1.5 
S 
80 
10 


2NS41A 
NPN 
GP 
2N2218 
200 
IS 
IS 
I 
S 
80 
8 


2NS42 
NPN 
GP 
2N2219 
200 
30 
1.5 
S 
80 
10 


2NS42A 
NPN 
GP 
2N2219 
200 
30 
30 
I 
S 
80 
10 


2NS43 
NPN 
GP 
2N2218 
200 
SO 
SO 
80- 
I 
1.5 
S 
80 
10 


2NS43A 
NPN 
GP 
2N2218 
200 
4S 
4S 
I 
S 
80 
10 


2NS4S 
NPN 
GP 
2N2102 
'SW 
60 
60 
IS-80 
SOO 
S 
SOO 


2NS46 
NPN 
GP 
2N2102 
'SW 
30 
30 
IS-80 
SOO 
3 
SOO 


2NS47 
NPN 
GP 
2N2102 
'SW 
60 
60 
20-80 
SOO 
S 
SOO 
4 


2NS48 
NPN 
GP 
2N2102 
'SW 
30 
30 
20-80 
SOO 
3 
SOO 
4 


2NS49 
NPN 
GP 
2N2270 
'SW 
60 
60 
20-80 
200 
4 
200 
4 


2NSSO 
NPN 
GP 
2N2270 
'SW 
30 
30 
20-80 
200 
4 
200 
4 


2NSSI 
NPN 
GP 
2N2270 
'SW 
60 
60 
20-80 
SO 
2 
SO 
3 


II 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


II 


MAXIMUM 
R•••TINGS 
ELKTRIC•••L CHAR•••CTERISTICS 


Z 
TI 
Py 
"'- 
TYPE 
>- 
Q 
REPl.ACEMENT 
hFE 
VCE(••••) 
tr 
!:: 
C 
•• 
NUMBER 
.. 
OR NEAREST 
T•••-2S·C 
VCBO 
VCEO 
~ 


!.I 
1 kHz 
,. 
EQUIV"'LENT 
3 
·TC-25°C 
MIN 
MAX 
•• 
IC 
MAX •• 
Ie 
MIN 
MIN 
v 
(mW) 
(V) 
(V) 
(m"') 
(V) 
(m"'l 
(MHI) 


2NS52 
NPN 
GP 
2N2270 
'5W 
30 
30 
20-80 
SO 
2 
SO 
3 


2N56O 
NPN 
GP 
2N1893 
500 
60 
60 
20- 
100 
.5 
10 
2N619 
NPN 
GP 
175 
SO 
40 
9-22 
5 
.5 
8 
2N620 
NPN 
GP 
175 
50 
35 
18-44 
5 
.4 
8 


2N621 
NPN 
GP 
175 
SO 
30 
36-88 
5 
.3 
8 
2N622 
NPN 
SW 
2N2432 
385 
50 
30 
2N656 
NPN 
GP 
2N3036 
'4W 
60 
60 
30-90 
200 
2N656A 
NPN 
GP 
2N3036 
'5W 
60 
60 
30-90 
200 


2N657 
NPN 
GP 
2N3036 
'4W 
100 
100 
30-90 
200 
2N657 ••• 
NPN 
GP 
2N3036 
'5W 
100 
100 
30-90 
200 
2N696 
NPN 
GP 
2N696 
600 
60 
20-60 
ISO 
1.5 
150 
40 
2N696A 
NPN 
GP 
2N696 
800 
60 
35 
20-60 
150 
1.5 
150 
15 
40 


2N697 
NPN 
GP 
2N697 
600 
60 
40-120 
150 
1.5 
150 
40 
2N697A 
NPN 
GP 
2N697 
800 
60 
35 
40-120 
ISO 
1.5 
ISO 
25 
SO 
2N698 
NPN 
GP 
2N698 
800 
120 
20-60 
ISO 
1.2 
ISO 
15 
40 
2N699 
NPN 
GP 
2N699 
600 
120 
40-120 
150 
5 
150 
35 
50 


2N699A 
NPN 
GP 
2N699 
800 
120 
40-120 
ISO 
5 
ISO 
35 
SO 
2N6998 
NPN 
GP 
2N699 
870 
120 
40-120 
ISO 
1.2 
SO 
35 
60 
2N702 
NPN 
GP 
2N2220 
300 
25 
25 
20-60 
10 
.5 
10 
70 
2N703 
NPN 
GP 
2N2221 
300 
25 
25 
40-100 
10 
.5 
10 
70 


2N706 
NPN 
SW 
300 
25 
20- 
10 
.6 
10 
200 
2N706A 
NPN 
SW 
300 
25 
20-60 
10 
.6 
10 
200 
2N7068 
NPN 
SW 
300 
25 
20-60 
10 
.4 
10 
200 
2N706C 
NPN 
SW 
360 
40 
20-60 
10 
.4 
10 
200 


2N707 
NPN 
RF 
300 
56 
9- 
10 
.6 
10 
2N707 ••• 
NPN 
RF 
500 
70 
40 
9-50 
10 
.6 
10 
70 
2N708 
NPN 
SW 
360 
40 
30-120 
10 
.4 
10 
300 
2N708 ••• 
NPN 
SW 
360 
50 
40-120 
10 
.15 
10 
300 


2N709 
NPN 
SW 
300 
15 
6 
20-120 
10 
.3 
3 
600 
2N709A 
NPN 
SW 
300 
15 
6 
30-90 
10 
.3 
3 
800 
2N715 
NPN 
RF 
2N4875 
500 
50 
35 
100SO 
15 
1.2 
15 
70 
2N716 
NPN 
RF 
2N4875 
500 
70 
40 
10-50 
15 
1.2 
15 
70 


2N717 
NPN 
GP 
2N717 
400 
60 
20-60 
150 
1.5 
ISO 
40 
2N718 
NPN 
GP 
2N718 
400 
60 
40-120 
ISO 
1.5 
ISO 
SO 
2N718'" 
NPN 
GP 
2N718.••• 
SOO 
75 
40-120 
ISO 
1.5 
ISO 
30 
60 
2N719 
NPN 
GP 
2N719 
400 
120 
20-60 
150 
5 
ISO 
15 
40 


2N719'" 
NPN 
GP 
2N719A 
500 
120 
20-60 
ISO 
1.2 
SO 
15 
40 
2N720 
NPN 
GP 
2N720 
400 
120 
40-120 
ISO 
5 
ISO 
35 
SO 
2N720'" 
NPN 
GP 
2N720 ••• 
SOO 
120 
40-120 
ISO 
5 
ISO 
30 
SO 
2N721 
PNP 
GP 
2N721 
400 
SO 
20-45 
ISO 
1.5 
150 
15 
50 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


Z 
TI 
Py 
"'- 
TYPE 
~ 
~ 
REPLACEMENT 
hfl 
VCEI••••) 
• 
Iy 


NUMID 
.. 
OR NEAREST 
TA -2S'C 
VCIO 
VCEO 
~ 


u 
1 kHz 
It 
EQUIVALENT 
;;; 
3 
°TC-2S'C 
MIN 
MAX • 
Ie 
MAX • 
Ie 
MIN 
MIN 
u 
ImW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


2N721A 
PNP 
GP 
2N721 
500 
50 
20-45 
150 
.5 
150 
15 
50 


2N722 
PNP 
GP 
2N722 
400 
50 
30-90 
150 
1.5 
150 
25 
60 
2N722A 
PNP 
GP 
2N722 
500 
50 
30-90 
150 
.5 
150 
25 
60 
2N726 
PNP 
SW 
2N726 
300 
25 
20 
15-45 
10 
.6 
10 
15 
140 


2N727 
PNP 
SW 
2N727 
300 
25 
20 
30-120 
10 
.6 
10 
30 
140 


2N728 
NPN 
GP 
2N2217 
'4W 
15 
15 
20-200 
10 
.7 
10 
100 
2N729 
NPN 
GP 
2N2217 
'4W 
30 
30 
20-200 
10 
.7 
10 
100 
2N73O 
NPN 
GP 
2N730 
500 
60 
20-60 
150 
1.5 
150 
40 


2N731 
NPN 
GP 
2N731 
500 
60 
40-120 
150 
1.5 
150 
25 
2N734 
NPN 
GP 
2N2221 
500 
80 
60 
15-50 
5 
1 
10 
20 
2N734A 
NPN 
GP 
2N2221 
500 
80 
60 
15-50 
5 
.5 
10 
20 
30 
2N735 
NPN 
GP 
2N956 
500 
80 
60 
30-100 
5 
1 
10 
40 


2N735A 
NPN 
GP 
2N956 
500 
80 
60 
30-100 
5 
.5 
10 
40 
60 
2N736 
NPN 
GP 
2N956 
500 
80 
60 
60-200 
5 
1 
10 
80 
2N736A 
NPN 
GP 
2N956 
500 
80 
60 
60-200 
5 
.6 
10 
80 
100 
2N7368 
NPN 
GP 
2N956 
500 
80 
60 
60-200 
5 
.5 
10 
80 
100 


2N738 
NPN 
GP 
2N719 
500 
125 
80 
15-50 
5 
1 
10 
20 
2N738A 
NPN 
GP 
2N719 
500 
125 
80 
15-50 
5 
.5 
10 
20 
30 
2N739 
NPN 
GP 
2N720 
500 
125 
80 
30-100 
5 
1 
10 
40 
2N739A 
NPN 
GP 
2N720 
500 
125 
80 
30-100 
5 
.5 
10 
40 
60 


2N740 
NPN 
GP 
2N871 
500 
125 
80 
60-200 
5 
80 
2N740A 
NPN 
GP 
2N871 
500 
125 
80 
60-200 
5 
.5 
10 
80 
100 
2N742 
NPN 
SW 
2N2217 
500 
60 
60 
25- 
10 
.5 
10 
2N742A 
NPN 
SW 
2N2217 
500 
60 
60 
25- 
10 
.5 
10 


2N743 
NPN 
SW 
300 
20 
12 
2G-6O 
10 
.35 
10 
200 
2N743A 
NPN 
SW 
360 
40 
15 
20-60 
10 
500 
2N7 .•.• 
NPN 
SW 
300 
20 
12 
40-120 
10 
.35 
10 
300 
2N7 .•.•A 
NPN 
SW 
360 
40 
15 
40-120 
10 
500 


2N745 
NPN 
GP 
2N337 
150 
45 
30 
20-55 
10 
19 
2N746 
NPN 
GP 
2N338 
150 
45 
30 
45-150 
10 
39 
2N747 
NPN 
SW 
2N337A 
200 
25 
25 
30-90 
10 
.6 
5 
2N748 
NPN 
SW 
2N337A 
200 
30 
30 
20-40 
10 
.5 
5 


2N749 
NPN 
GP 
2N696 
200 
45 
25 
15-55 
10 
30 
2N751 
NPN 
GP 
2N697 
200 
20 
20 
30-150 
10 
10 
2N753 
NPN 
SW 
300 
25 
15 
40-120 
10 
.6 
10 
200 
2N752 
NPN 
GP 
2N2221 
500 
85 
45 
4G- 
1 
1.2 
15 
40 
200 


2N754 
NPN 
GP 
2N1893 
300 
60 
20-80 
5 
.8 
10 
30 
2N755 
NPN 
GP 
2NI893 
300 
100 
20-80 
5 
.8 
10 
30 
2N756 
NPN 
GP 
2N2220 
500 
45 
45 
1 
10 
12 
2N756A 
NPN 
GP 
2N2220 
500 
60 
60 
1 
10 
12 


• 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


II 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


>- 
Z 
TI 
Py 
hf. 
0 
TYPE 
5 
;:: 
REPLACEMENT 
hFE 
VCE(••••) 
,. 
It 


NUMBER 
:3 
.. 
OR NEAREST 
TA-25'C 
VCBO 
VCW 
~ 
1 kHz: 
~ 
on 
EQUIVALENT 
3 
'TC-25'C 
MIN 
MAX 
lIP 
IC 
MAX 
lIP 
IC 
MIN 
MIN 
v 
ImWJ 
(V) 
IV) 
(mA) 
(V) 
(mA) 
(MHz) 


2N757 
NPN 
GP 
2N2221 
500 
••5 
••5 
1 
10 
18 
2N757A 
NPN 
GP 
2N2221 
500 
60 
60 
1 
10 
18 
2N758 
NPN 
GP 
2N2221 
500 
••5 
••5 
1 
10 
18 
2N758A 
NPN 
GP 
2N2221 
500 
60 
60 
1 
10 
lB 


2N758B 
NPN 
GP 
2N2221 
500 
60 
60 
12- 
1 
.5 
10 
lB 
2N759 
NPN 
GP 
2N2222 
500 
••5 
••5 
1 
10 
36 
2N759A 
NPN 
GP 
2N2222 
500 
60 
60 
1 
10 
36 
2N759B 
NPN 
GP 
2N2222 
500 
60 
60 
25· 
1 
.5 
10 
36 


2N76O 
NPN 
GP 
2N2222 
500 
••5 
••5 
1 
10 
76 
2N76OA 
NPN 
GP 
2N2222 
500 
60 
60 
1 
10 
76 
2N76OB 
NPN 
GP 
2N2222 
500 
60 
60 
.5 
10 
76 
2N761 
NPN 
GP 
2N2218A 
500 
50 
30 
20-55 
10 
1 
10 
19 


2N762 
NPN 
GP 
2N2218A 
500 
50 
30 
••5·150 
10 
1 
10 
39 
2N770 
NPN 
5W 
150 
20 
15 
12-60 
20 
.25 
10 
75 
2N771 
NPN 
5W 
150 
20 
15 
30-150 
20 
.25 
10 
100 
2N772 
NPN 
5W 
150 
25 
25 
20- 
10 
.25 
10 
75 


2N773 
NPN 
GP 
150 
20 
15 
••-16 
1.5 
6 
2N77 •• 
NPN 
GP 
150 
20 
15 
7-30 
1.5 
11 
2N775 
NPN 
GP 
150 
20 
15 
20-80 
1.5 
28 
2N776 
NPN 
GP 
150 
20 
15 
••-16 
1.5 
6 


2N777 
NPN 
GP 
150 
20 
15 
7·30 
1.5 
11 
2N778 
NPN 
GP 
150 
20 
15 
20-80 
1.5 
28 
2N780 
NPN 
GP 
2N2220 
°IW 
••5 
35·140 
.5 
1 
10 
60 
2N783 
NPN 
5W 
300 
••0 
20-60 
10 
.25 
10 
200 


2N784 
NPN 
5W 
300 
30 
25- 
10 
.19 
10 
200 
2N784A 
NPN 
5W 
350 
••0 
25·150 
10 
.65 
100 
300 
2N789 
NPN 
GP 
150 
••5 
30 
1 
5 
9 
2N790 
NPN 
GP 
150 
••5 
30 
1 
5 
18 


2N791 
NPN 
GP 
150 
••5 
30 
1 
5 
18 
2N792 
NPN 
GP 
150 
••5 
30 
1 
5 
36 
2N793 
NPN 
GP 
150 
••5 
30 
1 
5 
76 
2N83 •• 
NPN 
5W 
300 
••0 
25· 
10 
.25 
10 
350 


2N83"A 
NPN 
5W 
360 
••0 
25- 
10 
.25 
10 
500 
2N835 
NPN 
5W 
300 
25 
20 
20- 
10 
.3 
10 
300 
2N839 
NPN 
GP 
2N2222 
300 
••5 
••5 
IS-50 
10 
2 
10 
20 
30 
2NB"0 
NPN 
GP 
2N2221A 
300 
••5 
••5 
30-100 
10 
2 
10 
••0 
30 


2N841 
NPN 
GP 
2N2222A 
300 
••5 
••5 
60-••00 
10 
2 
10 
80 
••0 


2N842 
NPN 
GP 
2N2221 
300 
••5 
••5 
20-55 
10 
1.2 
10 
20 
30 
2N843 
NPN 
GP 
2N2222 
300 
••5 
••5 
.•5·150 
10 
1.2 
10 
.;0 
••0 
2N84 •• 
NPN 
GP 
2N718A 
300 
60 
••0-120 
5 
.8 
10 
50 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


~ 
~ 
TI 
Py 


"'- 
TYPE 
;;; 
:i 
REPlACEMENT 
hFE 
VCE(••••, 
qp 
fy 


NUMIER 
'" 
~ 
OR NEAREST 
TA-2s'C 
VCIO 
VCEO 
1 kHz 
2 
~ 


EQUIVALENT 


'TC-25'C 
MIN 
MAX 
qp 
'C 
MAX 
qp 
'C 
MIN 
MIN 
v 
(mWI 
(VI 
(V; 
(mA) 
(V) 
(mA) 
(MHz) 


2NU5 
NPN 
GP 
2N718A 
300 
100 
4().120 
5 
.8 
10 
50 
2N847 
NPN 
SW 
200 
20 
15 
1.5 
10 
2N848 
NPN 
SW 
200 
40 
25 
1.5 
10 
2NU9 
NPN 
SW 
2N849 
300 
25 
15 
2().6() 
.10 
.6 
10 
600 


2N850 
NPN 
SW 
2N850 
300 
25 
IS 
4().120 
10 
.6 
10 
600 
2NI51 
NPN 
SW 
2N851 
300 
20 
12 
20-60 
10 
JOO 
2N852 
NPN 
SW 
2N852 
300 
20 
12 
4().120 
10 
300 
2N858 
PNP 
GP 
2N]906 
150 
40 
40 
1().6O 
5 
.15 
5 
15 
5 


2N859 
PNP 
GP 
2N2906 
150 
40 
40 
25-100 
5 
.15 
5 
30 
6 
2N86O 
PNP 
GP 
2N2906 
150 
25 
25 
1().40 
5 
.15 
5 
15 
6.5 
2N861 
PNP 
GP 
2N2906 
150 
25 
25 
25·75 
5 
.15 
5 
30 
7.5 
2N862 
PNP 
GP 
2N2906 
150 
15 
15 
12·48 
5 
.15 
5 
20 
8 


2N863 
PNP 
GP 
2N2906 
150 
15 
15 
25·100 
5 
.15 
5 
40 
10 
2N864 
PNP 
GP 
2N2906 
ISO 
6 
6 
2().100 
5 
.1 
5 
25 
16 
2N864A 
PNP 
GP 
2N2906 
300 
6 
6 
2().250 
5 
.1 
5 
25 
16 
2N865 
PNP 
GP 
2N2906 
150 
10 
6 
45·125 
5 
.1 
5 
100 
24 


2N865A 
PNP 
GP 
2N2906 
300 
10 
10 
45-400 
5 
.1 
5 
100 
24 


2N866 
NPN 
GP 
500 
30 
15-45 
150 
1.5 
150 
40 
2N867 
NPN 
GP 
500 
30 
3()'90 
150 
1.5 
150 
50 
2N869 
PNP 
GP 
2N2906 
360 
25 
18 
2().120 
10 
1 
10 
100 


2N869A 
PNP 
GP 
2N2906 
360 
25 
18 
4().120 
30 
.15 
10 
400 
2N870 
NPN 
GP 
2N870 
500 
100 
4().120 
150 
1.2 
50 
30 
50 
2N871 
NPN 
GP 
2N871 
500 
100 
100-300 
150 
1.2 
50 
50 
60 
2N902 
NPN 
GP 
2N2221 
150 
45 
30 
1 
5 
9 
1 


2N903 
NPN 
GP 
2N2221 
150 
45 
30 
1 
5 
18 
2N904 
NPN 
GP 
2N222 I 
150 
45 
30 
1 
5 
18 
2N905 
NPN 
GP 
2N2221 
150 
45 
30 
1 
5 
36 
2N906 
NPN 
GP 
2N2221 
150 
45 
30 
1 
5 
76 


2N907 
NPN 
GP 
2N2221 
150 
45 
30 
2()'55 
10 
19 
12 
2N908 
NPN 
GP 
2N2221 
150 
45 
30 
45-150 
10 
39 
25 
2N909 
NPN 
GP 
2N2222 
400 
60 
11().350 
50 
40 
50 
2N910 
NPN 
GP 
2N910 
500 
100 
75· 
10 
76 
60 


2N911 
NPN 
GP 
2N911 
500 
100 
35· 
10 
.4 
10 
J6 
50 
2N912 
NPN 
GP 
2N912 
500 
100 
15· 
10 
.4 
10 
18 
40 
2N914 
NPN 
SW 
360 
40 
3().120 
10 
.7 
200 
JOO 
2N914A 
NPN 
SW 
360 
40 
3().120 
10 
.4 
200 
JOO 


2N915 
NPN 
GP 
2N2222A 
360 
70 
50 
5().200 
10 
1 
10 
50 
250 
2N916 
NPN 
GP 
2N2222A 
360 
45 
25 
5().200 
10 
.5 
10 
50 
JOO 
2N916A 
NPN 
GP 
2N2222A 
360 
45 
25 
5().200 
10 
.5 
10 
50 
300 
2N917 
NPN 
RF 
2N917 
200 
30 
15 
2().200 
3 
.5 
3 
SOO 


II 


II 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMuM 
RATINGS 
RECTRICALCHARACTERISTICS 


!: 
~ 
n 
Py 
"'- 
TYPE 
:; 
REPlACEMENT 
hFE 
VCE(oal) 
•• 


fy 


NUMIER 
~ 
u 
OR NEAREST 
TA-2S'C 
VCIO 
VCEO 
1 kHz 
it 
2 
~ 


EQUIVALENT 


°TC-2S'C 
MIN 
MAX 
•• 
IC 
MAX • 


Ie 
MIN 
MIN 
u 
(mW) 
(VI 
(V) 
(mAl 
(V) 
(mI.) 
(MHz) 


2N917A 
NPN 
RF 
2N917 
200 
30 
15 
20-200 
3 
.. 
10 
600 


2N918 
NPN 
RF 
2N918 
200 
30 
15 
20- 
3 
.. 
10 
600 


2N919 
NPN 
SW 
360 
25 
15 
20-60 
10 
.2 
10 
200 


2N920 
NPN 
SW 
360 
25 
15 
.0-120 
.10 
.2 
10 
200 


2N921 
NPN 
SW 
360 
50 
20 
20-60 
10 
.3 
10 
200 
2N922 
NPN 
SW 
360 
50 
20 
.0-120 
10 
.3 
10 
200 
2N923 
PNP 
GP 
2N2906 
250 
.0 
25 
.5 
5 
12 


2N92. 
PNP 
GP 
2N2906 
250 
.0 
25 
.5 
5 
2. 


2N925 
PNP 
GP 
2N2906 
250 
50 
.0 
.5 
5 
10 


2N926 
PNP 
GP 
2N2906 
250 
50 
.0 
.5 
5 
20 


2N927 
PNP 
GP 
2N2906 
250 
70 
60 
.5 
5 
8 
2N928 
PNP 
GP 
2N2906 
250 
70 
60 
.5 
5 
18 


2N929 
NPN 
GP 
2N929 
300 
.5 
.5 
.0-120 
.01 
1 
10 
60 
30 
2N929A 
NPN 
GP 
SOO 
60 
.5 
.0-120 
.01 
.5 
10 
60 
.5 


2N930 
NPN 
GP 
2N930 
300 
.5 
.5 
100-300 
.01 
1 
10 
150 
30 
2N930A 
NPN 
GP 
SOO 
60 
.5 
100-300 
.01 
.5 
10 
150 
.5 


2N9308 
NPN 
GP 
500 
60 
.5 
100-300 
.01 
.5 
10 
150 
.5 


2N935 
PNP 
GP 
2N2907A 
250 
50 
.0 
9-22 
.3 
5 


2N936 
PNP 
GP 
2N2907A 
250 
50 
35 
18~ 
.5 
5 
2N937 
PNP 
GP 
2N2907A 
250 
50 
30 
36-88 
.6 
5 


2N938 
PNP 
GP 
2N2907A 
250 
.0 
35 
.3 
5 
9 
2N939 
PNP 
GP 
2N2907A 
250 
.0 
35 
.3 
5 
18 


2N9.0 
PNP 
GP 
2N2907A 
250 
.0 
35 
.3 
5 
36 


2N9.1 
PNP 
GP 
2N2907A 
250 
25 
10- 
1 
25 
16 


2N9.2 
PNP 
GP 
2N2907A 
250 
25 
25 
10 
2N9.3 
PNP 
GP 
2N2907A 
250 
.0 
18 
10- 
3UA 
25 


2N9« 
PNP 
GP 
2N2907A 
250 
.0 
18 
10- 
'UA 
25 
2N9.5 
PNP 
GP 
2N2907A 
250 
50 
50 
10- 
5UA 
25 


2N9'6 
PNP 
GP 
2N2907A 
250 
80 
80 
10- 
5UA 
25 
2N9" 
NPN 
SW 
360 
20 
20- 
10 
.. 
5 
200 
2N9S6 
NPN 
GP 
2N956 
SOO 
75 
100-300 
150 
1.5 
150 
50 
70 
2N957 
NPN 
GP 
2N2221 
250 
.0 
20 
'S- 
10 
1.5 
10 
200 


2N958 
NPN 
SW 
250 
25 
15 
20- 
10 
.2 
10 
200 
2N959 
NPN 
SW 
250 
25 
15 
.0- 
10 
.2 
10 
200 
2N978 
PNP 
GP 
2N2906 
330 
30 
20 
15-60 
150 
1.5 
150 
.a 
2N981 
NPN 
GP 
2N720A 
SOO 
80 
80 
36- 
1 
3 
10 
36 


2N986 
NPN 
GP 
SOO 
100 
2N988 
NPN 
GP 
2N2221 
300 
20 
10 
20-120 
10 
.5 
10 
300 
2N989 
NPN 
GP 
2N2221 
300 
20 
10 
20-120 
10 
.5 
10 
300 
2N995 
PNP 
SW 
360 
20 
15 
35-1'0 
20 
.2 
20 
100 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ElKTIllCAL 
CHARACTERISTICS 
~ 
TI 
~ 
"t- 
TYI'£ 
~ 
:c 
REPLACEMENT 
hF£ 
VCE(oat) 
• 
Iy 


NUMBER 
.• 
~ 
OIl NEAREST 
TA-25°C 
VCIO 
VCEO 
1 kH. 
~ 
~ 
EQUIVALENT 
d 
·'C-25°C 
MIN 
MAX 
•• 
IC 
MAX 
•• 
IC 
MIN 
MIN 


(mW) 
(V) 
(V) 
(mA) 
(V) 
(mAl 
(MH.) 


2N995A 
PNP 
5W 
360 
20 
15 
35-140 
20 
.2 
20 
100 
2N996 
PNP 
GP 
2N2906 
360 
15 
12 
35- 
20 
.3 
60 
100 


2N997 
NPN 
DA 
2N997 
500 
75 
40 
7K-7OK 
100 
1.6 
100 
2N998 
NPN 
DA 
2N998 
500 
100 
60 
1.6K-8K 
10 
1.2 
50 
1000 


2N999 
NPN 
DA 
2N999 
500 
60 
60 
7K-70K 
100 
1.6 
100 
2Nloo5 
NPN 
GP 
2N2217 
150 
15 
15 
10-25 
10 
.6 
10 


2N 1006 
NPN 
GP 
2N2218 
ISO 
15 
15 
25-1SO 
10 
_6 
10 
9 
2Nl024 
PNP 
5W 
2N3250 
250 
18 


2Nl025 
PNP 
5W 
2N3250 
2SO 
40 
9 
2Nl026 
PNP 
5W 
2N3250 
250 
40 
18 
2Nl027 
PNP 
5W 
2N3250 
250 
18 
18 
2Nl028 
PNP 
5W 
2N3250 
250 
12 
9 
7.2 


2Nl034 
PNP 
GP 
250 
50 
40 
.5 
8 
9 
2Nl035 
PNP 
GP 
250 
50 
35 
.4 
8 
18 
2Nl036 
PNP 
GP 
250 
50 
30 
.3 
8 
34 
2Nl037 
PNP 
GP 
250 
SO 
35 
.5 
8 
9 


2Nl051 
NPN 
GP 
2N2218 
500 
40 
40 
25- 
SO 
3 
50 
30 
80 
2Nl052 
NPN 
GP 
ISO 
200 
20-80 
200 
5 
200 
2Nl054 
NPN 
GP 
2N31U 
600 
125 
115 
20- 
200 
15 
8 
2Nl055 
NPN 
GP 
2N31U 
200 
100 
100 
20-80 
SO 
2 
50 
3 


2Nl060 
NPN 
GP 
2N2217 
2SO 
40 
40 
17- 
5 
.3 
5 
2Nl074 
NPN 
GP 
2N2218 
250 
SO 
40 
9 
2Nl075 
NPN 
GP 
2N2218 
250 
SO 
35 
18 
2Nl076 
NPN 
GP 
2N2218 
250 
50 
30 
36 


2Nl0n 
NPN 
GP 
2N2218 
250 
50 
35 
1 
8 
9 
2Nl082 
NPN 
GP 
2N2221 
200 
25 
10-50 
10 
10 
7 
2Nll03 
NPN 
GP 
2N2221 
125 
45 
35 
30-65 
10 
1.5 
10 
20 
2Nll04 
NPN 
GP 
2N2221 
125 
45 
35 
45-150 
10 
1.5 
10 
40 


2Nll05 
NPN 
GP 
2N698 
800 
60 
60 
12-36 
200 
5 
200 
2Nll06 
NPN 
GP 
2N698 
800 
100 
100 
12-36 
200 
5 
200 
2N1116 
NPN 
GP 
2N2192 
600 
60 
60 
40-150 
500 
5 
500 
6 
2N1117 
NPN 
GP 
2N2193 
600 
60 
60 
40-1SO 
200 
4 
200 
4 


2NI118 
PNP 
5W 
2N32SO 
ISO 
25 
15 
8 
2Nl118A 
PNP 
5W 
2N3250 
150 
25 
25· 
15 
15 
8 
2N1119 
PNP 
GP 
ISO 
10 
IS- 
IS 
.15 
5 
7.2 
2N1131 
PNP 
GP 
2N1131 
600 
SO 
35 
20-45 
ISO 
1.5 
150 
15 
SO 


2N1131A 
PNP 
GP 
2N1131 
600 
60 
40 
20-45 
ISO 
1.5 
150 
15 
SO 
2N1132 
PNP 
GP 
2N1132 
600 
50 
35 
30-90 
150 
1.5 
150 
25 
60 
2N1132A 
PNP 
GP 
2N1132 
600 
60 
40 
30-90 
150 
1.5 
150 
25 
60 
2N11328 
PNP 
GP 
2N1132 
600 
70 
45 
30-90 
150 
1.5 
150 
25 
60 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTllICALCHARACTUISTICS 


z 
TI 
"r 
hf. 
~ 
0 


TYPE 
~ 


:i 
REPLACEMENT 
hFE 
VCE(•••I) 
• 
fr 


NUMBER 
~ 
OR NEAREST 
TA-25°C 
VCBO 
VCEO 
1 kHz 
in 
EQUIVALENT 
3 
'TC-2S'C 
MIN 
MAX • 
IC 
MAX • 
Ie 
MIN 
MIN 
u 


(mWJ 
(V) 
(V) 
(mA) 
(V) 
(mAl 
(MHz) 


2N1135 
PNP 
GP 
2N2904 
100 
12 
12 
5.6 
2N1135A 
PNP 
GP 
2N2904 
100 
12 
12 
5.6 
2N1139 
NPN 
GP 
2N221B 
100 
15 
15 
20-200 
10 
.7 
10 
100 
2N1149 
NPN 
GP 
2N1149 
150 
45 
9·20 
1 


2N1150 
NPN 
GP 
2N1150 
150 
45 
18,40 
I 
2N1151 
NPN 
GP 
2NI151 
150 
45 
18·90 
I 
2N1152 
NPN 
GP 
2NI152 
150 
45 
36-90 
1 
2N1153 
NPN 
GP 
2N1153 
150 
45 
76-333 
I 


2N1154 
NPN 
GP 
2N1154 
750 
50 
9· 
5 


2N1155 
NPN 
GP 
2N1155 
750 
80 
9- 
5 
2N1156 
NPN 
GP 
2N1156 
750 
120 
9- 
5 
2NI196 
PNP 
GP 
350 
70 
70 
5-30 
2 


2N1197 
PNP 
GP 
350 
70 
70 
5-30 
2 
2NI199 
NPN 
SW 
150 
20 
15 
12-60 
20 
.25 
10 
75 


2N1199A 
NPN 
SW 
150 
20 
15 
12·60 
20 
.25 
10 
75 
2N12oo 
NPN 
RF 
100 
20 
15 
7·200 
1.5 
9 


2N1201 
NPN 
RF 
100 
20 
15 
7·200 
1.5 
9 
2N1219 
PNP 
SW 
2N3250 
250 
30 
25 
18· 
5 
2N1220 
PNP 
SW 
2N3250 
250 
30 
25 
9· 
5 
2N1221 
PNP 
SW 
2N3250 
250 
30 
25 
18 


2N1222 
PNP 
SW 
2N3250 
250 
30 
25 
9 
2N1223 
PNP 
SW 
2N3250 
250 
40 
40 
6 
2N1228 
PNP 
GP 
2N2904 
400 
15 
15 
.2 
10 
14 
2NI229 
PNP 
GP 
2N2904 
400 
15 
15 
.2 
10 
28 


2N1230 
PNP 
GP 
2N2904 
400 
3S 
35 
.2 
10 
14 
2N1231 
PNP 
GP 
2N2904 
400 
35 
35 
.2 
10 
28 
2N1232 
PNP 
GP 
2N2905A 
400 
60 
60 
.2 
10 
14 
2N1233 
PNP 
GP 
2N2905A 
400 
60 
60 
.2 
10 
28 


2N1234 
PNP 
GP 
2N3494 
400 
110 
110 
.2 
10 
14 
2N1238 
PNP 
SW 
lW 
15 
15 
.2 
10 
14 
2N1239 
PNP 
SW 
IW 
15 
IS 
.2 
10 
28 
2N1240 
PNP 
SW 
lW 
35 
35 
.2 
10 
14 


2NI241 
PNP 
SW 
lW 
35 
35 
.2 
10 
28 
2N1242 
PNP 
SW 
lW 
60 
60 
.2 
10 
14 
2N1243 
PNP 
SW 
lW 
60 
60 
.2 
10 
28 
2N1244 
PNP 
SW 
lW 
110 
110 
.2 
10 
14 


2N1247 
NPN 
GP 
2N2222 
30 
6 
6 
IS· 
SUA 


2NI248 
NPN 
GP 
2N2222 
30 
6 
6 
15· 
.02 


2N1249 
NPN 
GP 
2N2222 
30 
6 
6 
20- 
.03 


2N1252 
NPN 
SW 
2N2537 
600 
30 
15-45 
150 
1.5 
150 
40 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
WCTRICAl 
CHARACTtRISTICS 
~ 
n 
Py 
ht. 


TYPE 
:c 
REPlACEMENT 
hFE 
VCE(sat) 
•• 


fy 


NUMBER 
~ 
OIl NEAREST 
TA-25°C 
VCBO 
VCEO 
t kHz 
~ 


EQUIVAlENT 


-'C-25°C 
MIN 
MAX 
•• 
IC 
MAX 
<II 
IC 
MIN 
MIN 
u 
(mW) 
(VI 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


2N1252A 
NPN 
SW 
2N2537 
BOO 
60 
30 
15-45 
150 
1.5 
ISO 
40 
2N1253 
NPN 
SW 
2N2537 
600 
30 
30-90 
ISO 
1.5 
150 
SO 


2N1253A 
NPN 
SW 
2N2537 
800 
60 
30 
30-90 
ISO 
1.5 
ISO 
SO 
2N1254 
PNP 
GP 
2N1131 
275 
30 
30 
25-SO 
10 
.3 
10 
30 


2NI255 
PNP 
GP 
2N1132 
275 
30 
30 
40-80 
10 
.3 
10 
50 
2N1256 
PNP 
GP 
2N1131 
275 
40 
40 
25-50 
10 
.3 
10 
30 
2N1257 
PNP 
GP 
2N1132 
275 
40 
40 
40-80 
10 
.3 
10 
SO 
2N1258 
PNP 
GP 
2N2905 
275 
30 
30 
75-1SO 
10 
.6 
10 
SO 


2N1259 
PNP 
GP 
2N2904 
275 
SO 
50 
25-100 
10 
.3 
10 
40 
2N1267 
NPN 
RF 
ISO 
20 
15 
4-16 
1.5 
6 
2N1268 
NPN 
RF 
150 
20 
15 
7-30 
1.5 
11 
2N1269 
NPN 
RF 
150 
20 
15 
20-80 
1.5 
28 


2N1270 
NPN 
RF 
150 
20 
15 
4-16 
1.5 
6 
2N1271 
NPN 
RF 
150 
20 
15 
7-30 
1.5 
11 
2N1272 
NPN 
RF 
ISO 
20 
15 
20-80 
1.5 
28 
2N1275 
PNP 
GP 
2SO 
100 
80 
9-25 
1 
.3 
5 


2N1276 
NPN 
GP 
150 
40 
30 
1 
5 
9 
2N1277 
NPN 
GP 
ISO 
40 
30 
1 
5 
18 
2N1278 
NPN 
GP 
150 
40 
30 
1 
5 
37 
2N1279 
NPN 
GP 
150 
40 
30 
1 
5 
76 


2N1335 
NPN 
GP 
800 
120 
45 
10-1SO 
30 
70 
2N1336 
NPN 
GP 
800 
120 
45 
100ISO 
30 
70 
2N1337 
NPN 
GP 
800 
120 
45 
100ISO 
30 
70 
2N1338 
NPN 
GP 
800 
80 
25 
1001SO 
30 
70 


2N1339 
NPN 
GP 
800 
120 
SO 
10-1SO 
30 
70 
2N1340 
NPN 
GP 
800 
120 
50 
10-150 
30 
70 
2N1341 
NPN 
GP 
800 
120 
50 
10-150 
30 
70 
2N1342 
NPN 
GP 
800 
150 
65 
10-1SO 
30 
70 


2N1386 
NPN 
GP 
2N2222 
300 
25 
25 
30-90 
10 
.6 
5 
2N1387 
NPN 
GP 
2N2222 
300 
30 
30 
20-40 
10 
.5 
3 
2N1388 
NPN 
GP 
2N2222 
300 
45 
25 
15-55 
10 
30 
2N1389 
NPN 
GP 
2N2222 
300 
SO 
SO 
.8 
5 
24 


2N139O 
NPN 
GP 
2N2222 
300 
20 
20 
30-150 
10 
10 
2NU09 
NPN 
SW 
2N2537 
600 
30 
25 
15-45 
ISO 
200 
2N1409A 
NPN 
SW 
2N2537 
800 
30 
25 
15-45 
ISO 
200 
2N141(1 
NPN 
SW 
2N2537 
600 
45 
30 
30-90 
ISO 
130 


2NUIOA 
NPN 
SW 
2N2537 
800 
30 
30 
30-90 
ISO 
130 
2NU17 
NPN 
GP 
2N2218 
ISO 
15 
15 
30 
2NU18 
NPN 
GP 
2N2218 
ISO 
30 
30 
30 
2N1420 
NPN 
GP 
2NU20 
600 
60 
100-300 
ISO 
1.5 
ISO 
SO 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
'ATINGS 
ELKTRICAL CHARACT£IlISTICS 
z 
Py 
"'" 
~ 
0 
TI 
TYI'£ 
.• 
~ 
REPLACEMENT 
hFE 
VCE(satl 
• 


It 


NUMIER 
~ 
u 
OR NEAREST 
TA -25'C 
VCIO 
VCEO 
1 kHz 
ii: 
Ei 
EQUIVALENT 
~ 
'TC-2S'C 
MIN 
MAX • 
IC 
MAX • 
Ie 
MIN 
MIN 
u 
(mWI 
(V) 
(V) 
(mAl 
(V) 
(mAl 
(MHz) 


2NU20A 
NPN 
GP 
2NU20 
800 
60 
100-300 
ISO 
1.5 
ISO 
60 
2NU28 
PNP 
GP 
100 
6 
6 
12· 
5 
.1 
5 
25 
16 
2Nl~29 
PNP 
GP 
2N2_ 
100 
6 
6 
12- 
5 
.1 
5 
25 
16 
2NU39 
PNP 
GP 
2N2907A 
~OO 
50 
SO 
.25 
5 
9 


2NU~0 
PNP 
GP 
2N2907A 
~oo 
60 
50 
.25 
5 
9 
2NU~1 
PNP 
GP 
2N2907A 
~OO 
50 
35 
.25 
5 
II 
2NU~2 
PNP 
GP 
2N2907A 
~OO 
SO 
30 
.25 
5 
30 
2NU~3 
PNP 
GP 
2N2907 
~OO 
50 
15 
.25 
5 
SO 


2Nl~~~ 
NPN 
GP 
500 
60 
20 
20- 
2SO 
1.5 
2SO 
2NU69 
PNP 
GP 
2N2906 
250 
~O 
36 
2NU72 
NPN 
SW 
ISO 
25 
25 
20- 
10 
_25 
10 
75 
2NU7~ 
PNP 
GP 
2N2906A 
250 
60 
12 


2NU7~A 
PNP 
GP 
2N2906A 
250 
60 
18 
2NU75 
PNP 
GP 
2N2906A 
2SO 
60 
36 
2NI476 
PNP 
GP 
2N3~95 
250 
100 
12 
2NU77 
PNP 
GP 
2N3~95 
250 
100 
30 


2Nl~91 
NPN 
GP 
2N2218 
"3W 
30 
15 
2NU92 
NPN 
GP 
2N2192 
"3W 
60 
15 
2NU93 
NPN 
GP 
2NS059 
"3W 
100 
15 
2N1507 
NPN 
GP 
2N1507 
600 
60 
100-300 
ISO 
1.5 
ISO 
SO 


2N1508 
NPN 
GP 
2N2102 
lW 
100 
55 
20-60 
600 
3_6 
600 
SO 
2NI509 
NPN 
GP 
2N2102 
lW 
60 
35 
20-60 
600 
3.6 
600 
50 
2N1528 
NPN 
GP 
2N2218 
ISO 
25 
10 
2N156-4 
NPN 
GP 
2N2218 
600 
80 
60 
15-SO 
5 
1 
10 
20 


2N1565 
NPN 
GP 
2N2218 
600 
60 
30 
30-100 
5 
1 
10 
~O 
2N1566 
NPN 
GP 
2N1566 
600 
80 
60 
60-200 
5 
1 
10 
80 
2N1572 
NPN 
GP 
2N698 
600 
125 
80 
IS-SO 
5 
1 
10 
20 
2N1S73 
NPN 
GP 
2N1893 
600 
125 
80 
30-100 
5 
1 
10 
~ 


2N157~ 
NPN 
GP 
2N1890 
600 
125 
80 
60-200 
5 
1 
10 
80 
2N1586 
NPN 
GP 
125 
15 
10 
5-27 
1 
1.5 
5 
9 
2N1S87 
NPN 
GP 
125 
30 
20 
5-27 
1 
1.5 
5 
9 
2N1588 
NPN 
GP 
125 
60 
~O 
5-27 
1 
1.5 
5 
9 


2N1589 
NPN 
GP 
125 
15 
10 
20-75 
1 
1.5 
5 
25 
2N1590 
NPN 
GP 
125 
30 
20 
20-75 
1 
1.5 
5 
25 
2N1591 
NPN 
GP 
125 
60 
~O 
20-75 
1 
1.5 
5 
25 
2N1592 
NPN 
GP 
125 
15 
10 
~0-210 
1 
1.5 
5 
70 


2N1593 
NPN 
GP 
125 
30 
20 
~0-210 
1 
1.5 
5 
70 
2N1S9~ 
NPN 
GP 
125 
60 
~O 
~0-210 
1 
1.5 
5 
70 
2NI606 
PNP 
SW 
100 
10 
6-30 
15 
.15 
5 
7.2 
2NI607 
PNP 
SW 
100 
10 
6-30 
15 
.15 
5 
10 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 
z 
TI 
Py 
hf. 
0 
TYPE 
~ 
:i 
REPlACEMENT 
hF£ 
VCE(••••I 
• 
fr 


NUMBER 
•• 
OR NEAREST 
TA-25°C 
VCW 
VCEO 
.. 
u 
1 kHz 
2 
ii: 
EQUIVALENT 
;;; 
3 
'TC-25'C 
MIN 
MAX 
lIP 
IC 
MAX 
lIP 
IC 
MIN 
MIN 
u 
(VI 
(VI 
(mAl 
(VI 
(mAl 
IMHz) 
(mWI 


2NI608 
PNP 
SW 
100 
10 
6·30 
15 
.15 
5 
25 


2N1613 
NPN 
GP 
2N1613 
800 
75 
4().120 
150 
1.5 
150 
30 
60 
2N1613A 
NPN 
GP 
2N1613 
lW 
75 
4().120 
150 
1 
150 
30 
60 
2N1613B 
NPN 
GP 
2N2243 
lW 
120 
4().120 
150 
.2 
150 
30 
60 


2N1615 
NPN 
GP 
TIsl01 
600 
100 
100 
25· 
5 
5 
50 
2 
2N1623 
PNP 
GP 
2N2904 
250 
50 
20 
9-40 
1 
.3 
5 
2NI640 
PNP 
SW 
250 
30 
6- 
.1 
2NI641 
PNP 
SW 
250 
30 
1()' 
.1 


2NI642 
PNP 
SW 
250 
30 
15· 
.1 
2NI643 
PNP 
SW 
250 
25 
1()'25 
.1 
2NI644 
NPN 
GP 
2N2218 
"2W 
60 
4().120 
150 
1.5 
150 
50 
2N1654 
PNP 
GP 
2N3495 
250 
100 
80 
2().45 
1 
.3 
5 


2N1655 
PNP 
GP 
2N3495 
250 
125 
100 
1().20 
1 
.3 
5 
2N1656 
PNP 
GP 
2N3495 
250 
125 
100 
2().45 
1 
.3 
5 
2NI663 
NPN 
SW 
150 
20 
15 
3().150 
20 
.25 
10 
100 
2N1671 
P·N 
UJ 
2N1671 
SEEUNIJUNCTION INTERCHANGEABILITYLIST 


2NI671A 
P-N 
UJ 
2N1671A 
SEEUNIJUNCTION INTERCHANGEABilITYLIST 
2N16716 
P·N 
UJ 
2N16716 
SEEUNIJUNCTION INTERCHANGEABILITYLIST 
2N1674 
NPN 
GP 
2N2218 
200 
45 
45 
1.5 
5 
50 
20 
2N1676 
PNP 
SW 
100 
4.5 
_1 
5 
16 


2N1677 
PNP 
SW 
100 
4.5 
.1 
5 
25 
16 
2N1679 
NPN 
GP 
2N2102 
lW 
100 
55 
4().120 
600 
3.6 
600 
50 
2N1680 
NPN 
GP 
2N2102 
lW 
60 
35 
4().120 
600 
3.6 
600 
50 
2N1682 
NPN 
SW 
2N2537 
500 
25 
2()' 
10 
.6 
10 
200 


2N1700 
NPN 
GP 
2N2102 
"5W 
60 
2().80 
100 
12.5 
2.5 
A 
2N 1704 
NPN 
GP 
2N2218 
150 
45 
45 
5().200 
1 
1 
10 
40 
2N1708 
NPN 
SW 
'IW 
25 
12 
2(). 
10 
.22 
10 
200 
2NI708A 
NPN 
SW 
300 
40 
3().120 
10 
.22 
10 
300 


2N1711 
NPN 
GP 
2N1711 
800 
75 
100-300 
150 
1.5 
150 
50 
70 
2N1711A 
NPN 
GP 
2N1711 
lW 
75 
100-300 
150 
1 
150 
50 
70 
2N1711B 
NPN 
GP 
2N1711 
lW 
120 
100-300 
150 
.2 
150 
50 
70 
2N1763 
NPN 
SW 
2N2537 
300 
40 
25 
1.5 
10 


2N1764 
NPN 
SW 
2N2537 
300 
20 
15 
1.5 
10 
2N1837 
NPN 
GP 
2N2218 
800 
80 
30 
4().120 
150 
.8 
150 
140 
2N1837A 
NPN 
GP 
2N2218 
800 
80 
30 
4().120 
150 
.8 
150 
140 
2N1837B 
NPN 
GP 
2N2218 
800 
80 
30 
4().120 
150 
.8 
150 
140 


2N1838 
NPN 
GP 
2N221a 
600 
45 
20 
4().150 
100 
1.4 
100 
90 
2N1839 
NPN 
GP 
2N2217 
600 
45 
20 
12·50 
100 
1.4 
150 
90 
2N1UO 
NPN 
GP 
2N2218 
600 
25 
15 
1().100 
150 
1.4 
150 
90 
2N1689 
NPN 
GP 
2N1889 
800 
100 
4().120 
150 
5 
150 
30 
50 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 
~ 
n 
Py 
"'- 
TYPE 
~ 
~ 
REPLACEMENT 
hFE 
VCE(_) 
• 


tr 


NUMBER 
.. 
~ 
01 NEAREST 
TA-25°C 
VCIO 
VCEO 
1 kHz 
... 
2 
on 
EQUIVALENT 
3 
°TC-25°C 
MIN 
MAX • 
IC 
MAX • 
Ie 
MIN 
MIN 
u 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


2N1890 
NPN 
GP 
2N1B90 
800 
100 
100-300 
ISO 
5 
150 
SO 
60 
2N1893 
NPN 
GP 
2N1893 
800 
120 
~().120 
ISO 
5 
ISO 
30 
SO 
2N1917 
PNP 
SW 
250 
25 
8 
25 
16 
2N1918 
PNP 
SW 
250 
25 
8 
25 
10 


2N1919 
PNP 
SW 
250 
~O 
18 
2N1920 
PNP 
SW 
2SO 
~O 
18 
2N1921 
PNP 
SW 
2SO 
SO 
SO 
2N1922 
PNP 
SW 
2SO 
80 
80 


2N1923 
NPN 
GP 
2N22~3 
7SO 
85 
85 
~-90 
7 
20 
28 
2N19~1 
NPN 
GP 
2N2219A 
600 
~s 
3().150 
10 
1.5 
5 
~ 
60 
2N'9~3 
NPN 
GP 
2N2192 
800 
60 
60 
3()'90 
200 
5 
200 
12 
2NI9~~ 
NPN 
GP 
2N2219A 
600 
20 
15()'~SO 
1 
100 
60 


2N19~5 
NPN 
GP 
2N2219A 
600 
30 
15~SO 
1 
100 
60 
2N19~6 
NPN 
GP 
2N2219A 
600 
~O 
15()'~SO 
1 
100 
60 
2N19~7 
NPN 
GP 
600 
20 
500-800 
100 
100 
60 
2N19~8 
NPN 
GP 
600 
30 
5OG-800 
100 
100 
60 


2N19~9 
NPN 
GP 
600 
~O 
5OG-800 
'00 
100 
60 
2N19SO 
NPN 
GP 
600 
20 
25G-SOO 
100 
75 
60 
2N1951 
NPN 
GP 
600 
30 
25G-SOO 
100 
75 
60 
2N1952 
NPN 
GP 
600 
~O 
25G-500 
100 
75 
60 


2N1953 
NPN 
GP 
600 
20 
15-150 
10 
28 
~O 
2N1958 
NPN 
SW 
2N2537 
600 
60 
2G-60 
ISO 
.~5 
150 
100 
2N1958A 
NPN 
SW 
2N2537 
600 
60 
2G-60 
ISO 
.~5 
150 
100 
2N1959 
NPN 
SW 
600 
60 
~().120 
ISO 
.~5 
ISO 


2N1959A 
NPN 
SW 
2N2537 
600 
60 
~()'120 
ISO 
_~5 
ISO 
100 
2N1962 
NPN 
SW 
2N2537 
~OO 
~O 
2G-60 
10 
.25 
10 
200 
2N1963 
NPN 
SW 
2N2537 
~ 
30 
25- 
10 
.16 
10 
200 
2N19M 
NPN 
SW 
2N2539 
~OO 
60 
2G-60 
ISO 
.~5 
ISO 
100 


2N1965 
NPN 
SW 
2N2539 
~OO 
60 
~().120 
ISO 
_~5 
ISO 
100 
2N1972 
NPN 
GP 
2N2219 
600 
60 
11().350 
SO 
2 
SO 
~O 
SO 
2N1973 
NPN 
GP 
2N1973 
800 
100 
75- 
10 
1.2 
SO 
76 
60 
2N197~ 
NPN 
GP 
2N197~ 
800 
100 
35- 
10 
1.2 
SO 
36 
SO 


2N1975 
NPN 
GP 
2N1975 
800 
100 
15- 
10 
1.2 
SO 
18 
~O 
2N1983 
NPN 
GP 
2N2218 
600 
SO 
25 
70 
~O 
2N19~ 
NPN 
GP 
2N2217 
600 
SO 
25 
35 
~ 
2N1985 
NPN 
GP 
2N2217 
600 
SO 
25 
15 
~ 


2N19B6 
NPN 
GP 
2N2219 
600 
SO 
25 
6O-2~0 
ISO 
~ 
2N19B7 
NPN 
GP 
2N2217 
600 
SO 
25 
2().80 
ISO 
~ 
2N1988 
NPN 
GP 
2N2218A 
600 
100 
~5 
35-120 
30 
2 
30 
20 
~ 
2N1989 
NPN 
GP 
2N2217 
600 
100 
~5 
2G-60 
30 
2 
30 
10 
~ 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELKTaICAL CHARACTERISTICS 


~ 
n 
Py 
•••• 


TYPE 
i 
REPlACEMENT 
"FE 
Va( 
••••) 
• 
fr 


NUMBER 
~ 
~ 
01 NEAREST 
TA-2S"C 
Vcao 
VCEO 
1 kHz 
3 


EQUIVALENT 


-YC-25°C 
MIN 
MAX 
IC 
MAX 
Ie 
MIN 
MIN 
v 
• 
• 
(mW) 
(V) 
(V) 
(mA) 
(VI 
(mAl 
(-) 


2NI991 
PNP 
GP 
2N2~ 
600 
30 
20 
15-60 
ISO 
1.5 
ISO 
40 
2N1992 
NPN 
GP 
2N2221 
3SO 
15 
15 
30-120 
1 
.25 
10 
300 
2N2oo2 
PNP 
SW 
2SO 
30 
5 
2N2oo3 
PNP 
SW 
250 
30 
5 


2N2QO.C 
PNP 
SW 
2SO 
50 
15 
12· 
1 
15 
2N2oo5 
PNP 
SW 
250 
SO 
15 
2N2006 
PNP 
SW 
250 
60 
35 
2N2oo7 
PNP 
SW 
250 
60 
35 


2N2oo8 
NPN 
GP 
2N31U 
800 
175 
110 
30-90 
10 
2.5 
25 
20 
40 
2N2017 
NPN 
GP 
2N2270 
lW 
60 
60 
50-200 
200 
30 
2N2038 
NPN 
GP 
2N2217 
600 
45 
45 
12·36 
200 
6 
200 
2 
2N2039 
NPN 
GP 
2N698 
600 
75 
75 
12·36 
200 
6 
200 
2 


2N2040 
NPN 
GP 
2N2218 
600 
45 
45 
30-90 
200 
6 
200 
2 
2N2041 
NPN 
GP 
2N1893 
600 
75 
75 
30-90 
200 
6 
200 
2 
2N2049 
NPN 
GP 
2N2219A 
800 
75 
100-300 
ISO 
.4 
10 
75 
SO 
2N2060 
NPN 
DU 
2N2060 
SOO 
100 
50-1SO 
10 
1.2 
SO 
SO 
60 


2N2060A 
NPN 
DU 
2N2060 
500 
100 
60 
50-ISO 
10 
.6 
SO 
SO 
60 
2N2060B 
NPN 
DU 
2N2060 
SOO 
100 
2N2086 
NPN 
SW 
600 
120 
20- 
ISO 
.7 
ISO 
ISO 
2N2087 
NPN 
SW 
600 
120 
40-120 
ISO 
.5 
ISO 
ISO 


2N2102 
NPN 
GP 
2N2102 
'5W 
120 
65 
35· 
10 
.5 
ISO 
35 
2N2102A 
NPN 
GP 
2N2102A 
'5W 
120 
65 
40-120 
ISO 
.3 
ISO 
30 
2N2104 
PNP 
SW 
2N2~ 
BOO 
SO 
35 
25-80 
ISO 
1.5 
ISO 
60 
2N2105 
PNP 
SW 
2N2~ 
800 
SO 
35 
15-40 
ISO 
1.5 
ISO 
SO 


2N2106 
NPN 
GP 
2N696 
lW 
60 
12·36 
200 
5 
200 
2N2107 
NPN 
GP 
2N697 
lW 
60 
30-90 
200 
2 
200 
2N2108 
NPN 
GP 
2N1711 
lW 
60 
75·200 
200 
2 
200 
2N216O 
P·N 
UJ 
2N216O 
SEEUNUUNCTION INTERCHANGEABILITYLIST 


2N2161 
NPN 
SW 
2N2222 
200 
55 
35 
60-160 
10 
1.5 
10 
75 
2N2162 
PNP 
SW 
2N2946 
ISO 
30 
30 
U 
2N2163 
PNP 
SW 
2N2945 
ISO 
15 
15 
14 
2N2164 
PNP 
SW 
2N2944 
ISO 
12 
8 
24 


2N2165 
PNP 
SW 
2N2946 
ISO 
30 
30 
10 
2N2166 
PNP 
SW 
2N2945 
ISO 
15 
15 
10 
2N2167 
PNP 
SW 
2N29« 
ISO 
12 
8 
16 
2N2175 
PNP 
GP 
100 
6 
6 
30- 
.02 
10 


2N2176 
PNP 
GP 
100 
6 
6 
30- 
.02 
10 
2N2177 
PNP 
GP 
100 
6 
6 
1.5- 
5UA 
SO 
2N2178 
PNP 
GP 
100 
6 
6 
15· 
5UA 
SO 
2N21Bl 
PNP 
SW 
2N2945 
ISO 
25 
25 
10- 
5 
6 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
EUCTRICALCHARACTERISTICS 
Z 
Py 
"'" 
:: 
0 
TI 
TYPE 
•• 
:i 
REPLACEMENT 
hFE 
VCE(lGtl 
• 


fr 


NUMBER 
:l 
~ 
OR NEAREST 
TA _25°C 
VCBO 
VCEO 
1 kHz 
2 
~ 


EQUIVALENT 


·'C-25°C 
MIN 
MAX ., 
IC 
MAX ., 
IC 
MIN 
MIN 
v 
ImW) 
IV) 
(V) 
(mAl 
(V) 
(mAl 
(MHz) 


2N21B2 
PNP 
SW 
2N2945 
150 
25 
25 
10- 
5 
6 
2N21S3 
PNP 
SW 
2N29 ••.• 
150 
15 
10 
10- 
5 
6 
2N21S4 
PNP 
SW 
2N29 ••.• 
150 
15 
10 
10- 
5 
6 
2N21S5 
PNP 
SW 
2N2946 
150 
30 
30 
6.5 


2N21S6 
PNP 
SW 
2N2946 
150 
30 
30 
6.5 
2N21S7 
PNP 
SW 
2N2946 
150 
30 
30 
6.5 
2N2192 
NPN 
GP 
2N2192 
SOO 
60 
40 
100-300 
150 
.35 
ISO 
SO 
2N2192A 
NPN 
GP 
2N2192A 
SOO 
60 
40 
100-300 
ISO 
.25 
150 
SO 


2N21928 
NPN 
GP 
2N2192A 
SOO 
60 
40 
100-300 
150 
.IS 
150 
2N2193 
NPN 
GP 
2N2193 
SOO 
SO 
50 
40-120 
150 
.35 
150 
SO 
2N2193A 
NPN 
GP 
2N2193A 
SOO 
SO 
50 
40-120 
150 
.25 
150 
50 
2N21938 
NPN 
GP 
2N2193A 
SOO 
SO 
50 
40-120 
150 
.IS 
150 


2N2194 
NPN 
GP 
2N2194 
SOO 
60 
40 
20-60 
150 
.35 
150 
50 
2N2194A 
NPN 
GP 
2N2194A 
SOO 
60 
40 
20-60 
150 
.25 
150 
50 
2N21948 
NPN 
GP 
2N2194A 
SOO 
60 
40 
20-60 
150 
.IS 
150 
2N2195 
NPN 
GP 
2N2243 
SOO 
45 
25 
20- 
ISO 
.35 
ISO 


2N2195A 
NPN 
GP 
2N2243 
SOO 
45 
25 
20- 
ISO 
.25 
ISO 
2N21958 
NPN 
GP 
2N2243 
SOO 
45 
25 
20- 
ISO 
.IS 
ISO 
2N219S 
NPN 
GP 
2N2102 
"SW 
SO 
SO 
35·55 
100 
6 
200 
4 
2N2205 
NPN 
SW 
"IW 
25 
12 
20- 
10 
.22 
10 


2N2214 
NPN 
SW 
250 
25 
15 
25- 
10 
.2 
10 
200 
2N2216 
PNP 
SW 
"3W 
150 
100 
25-120 
SO 
5 
50 
SO 
2N2217 
NPN 
GP 
2N2217 
SOO 
60 
30 
20-60 
ISO 
.4 
ISO 
2SO 
2N221S 
NPN 
GP 
2N221S 
SOO 
60 
30 
40-120 
ISO 
.4 
ISO 
2SO 


2N221SA 
NPN 
GP 
2N221SA 
SOO 
75 
40 
40-120 
150 
.3 
150 
30 
2SO 
2N2219 
NPN 
GP 
2N2219 
SOO 
60 
30 
100-300 
150 
.4 
ISO 
2SO 
2N2219A 
NPN 
GP 
2N2219A 
SOO 
75 
40 
100-300 
150 
.3 
150 
SO 
300 
2N2220 
NPN 
GP 
2N2220 
500 
60 
30 
20-60 
150 
.4 
ISO 
250 


2N2221 
NPN 
GP 
2N2221 
500 
60 
30 
40-120 
ISO 
.4 
ISO 
2SO 
2N2221A 
NPN 
GP 
2N2221A 
500 
75 
40 
40-120 
ISO 
-.3 
ISO 
30 
2SO 
2N2222 
NPN 
GP 
2N2222 
500 
60 
30 
100-300 
ISO 
.4 
150 
2SO 
2N2222A 
NPN 
GP 
2N2222A 
500 
75 
40 
100-300 
ISO 
.3 
ISO 
SO 
300 


2N22228 
NPN 
GP 
2N22228 
500 
75 
40 
100-300 
ISO 
.3 
1SO 
SO 
300 
2N2223 
NPN 
DU 
2N2223 
500 
100 
50-200 
10 
1.2 
SO 
40 
SO 
2N2223A 
NPN 
DU 
2N2223A 
500 
100 
50-200 
10 
1.2 
SO 
40 
SO 
2N2224 
NPN 
GP 
2N221SA 
SOO 
65 
40 
35-115 
10 
.4 
ISO 
2SO 


2N2236 
NPN 
GP 
2N221S 
575 
40 
20 
15-60 
100 
.25 
100 
SO 
2N2237 
NPN 
GP 
2N221S 
575 
40 
20 
40-125 
100 
.25 
100 
2N2239 
NPN 
GP 
lW 
60 
30-200 
200 
3 
200 
2N2240 
NPN 
GP 
2N221S 
600 
25 
20 
40-100 
1 
1 
50 
SO 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


~ 


TI 
"r 
hf. 


TYI'E 
~ 
REPLACEMENT 
hFE 
VCE(••••) 
•• 
" 
NUMBER 
iii 
!.! 
OR NEAREST 
TA_25°C 
VCBO 
VCEO 
1 kHz 
~ 
,. 
EQUIVALENT 
3 
·'C-25°C 
MIN 
MAX 
lIP 
IC 
MAX 
•• 
IC 
MIN 
MIN 
v 
(mW) 
(V) 
(V) 
(mAl 
(VI 
(mA) 
(MHz) 


2N22 ••1 
NPN 
GP 
2N2219A 
600 
25 
20 
100-200 
1 
1 
50 
50 
2N22 ••2 
NPN 
SW 
360 
••0 
15 
••0-120 
10 
.7 
100 
250 


2N22"3 
NPN 
GP 
2N22"3 
800 
120 
80 
••0-120 
150 
.35 
ISO 
50 


2N22"3A 
NPN 
GP 
2N22"3A 
800 
120 
80 
••0-120 
ISO 
.25 
150 
SO 


2N22 ••.• 
NPN 
GP 
2N2220 
500 
20 
20 
5·15 
2UA 
.2 
1 
••0 
60 
2N22"5 
NPN 
GP 
2N2220 
500 
20 
20 
10-30 
2UA 
.2 
1 
80 
60 
2N22"6 
NPN 
GP 
2N2220 
500 
20 
20 
5·15 
2UA 
.2 
1 
••0 
60 
2N22 ••7 
NPN 
GP 
2N2220 
500 
••5 
••5 
5·15 
2UA 
.2 
1 
••0 
60 


2N22"8 
NPN 
GP 
2N2220 
500 
••5 
••5 
10-30 
2UA 
.2 
1 
80 
60 
2N22 ••9 
NPN 
GP 
2N2221 
500 
••5 
••5 
20-60 
2UA 
.2 
1 
ISO 
60 
2N2250 
NPN 
GP 
2N2220 
500 
25 
20 
5-15 
2UA 
.2 
1 
••0 
60 
2N2251 
NPN 
GP 
2N2220 
500 
25 
20 
10-30 
2UA 
.2 
1 
80 
60 


2N2252 
NPN 
GP 
2N2221 
500 
25 
20 
20-60 
2UA 
.2 
1 
ISO 
60 
2N2253 
NPN 
GP 
2N2220 
500 
••5 
50 
5·15 
2UA 
.2 
1 
••0 
60 


2N225" 
NPN 
GP 
2N2220 
500 
••5 
50 
10-30 
2UA 
.2 
1 
80 
60 
2N2255 
NPN 
GP 
2N2221 
500 
••5 
50 
20-60 
2UA 
.2 
1 
150 
60 


2N2256 
NPN 
SW 
300 
7 
17· 
10 
2N2257 
NPN 
SW 
300 
7 
••0- 
10 
2N2270 
NPN 
GP 
2N2270 
'5W 
60 
••5 
30- 
1 
.9 
150 
50 
2N2272 
NPN 
GP 
2N929 
360 
••0 
80-2••0 
10 
.7 
200 


2N227" 
PNP 
SW 
2N29"6 
150 
25 
25 
10- 
5 
6 
2N2275 
PNP 
SW 
2N29 ••6 
150 
25 
25 
10- 
5 
6 
2N2276 
PNP 
SW 
2N29 ••.• 
150 
15 
10 
10- 
5 
6 
2N2277 
PNP 
SW 
2N29 ••.• 
150 
15 
10 
10- 
5 
6 


2N2278 
PNP 
SW 
2N29 ••5 
150 
15 
15 
7.6 
2N2279 
PNP 
SW 
2N29 ••5 
150 
15 
15 
7.6 
2N2280 
PNP 
SW 
2N29 ••.• 
150 
10 
6 
.1 
5 
16 
2N2297 
NPN 
GP 
2N3036 
800 
80 
35 
••0-120 
150 
.2 
150 
60 


2N2303 
PNP 
GP 
2N2303 
600 
50 
75·200 
150 
1.5 
ISO 
60 
2N2307 
P·N 
UJ 
SEEUNIJUNCTION INTERCHANGEA81l1TYLIST 
2N2309 
NPN 
GP 
2N2218 
600 
30 
30 
25-125 
.2 
••0 


2N2310 
NPN 
GP 
350 
60 
60 
12-36 
200 
5 
200 


2N2311 
NPN 
GP 
3SO 
100 
100 
12-36 
200 
5 
200 
2N2312 
NPN 
GP 
3SO 
60 
60 
30-90 
200 
5 
200 
2N2313 
NPN 
GP 
3SO 
100 
100 
30-90 
200 
5 
200 
2N231 •• 
NPN 
GP 
350 
60 
20-60 
150 
5 
150 
15 
40 


2N2315 
NPN 
GP 
3SO 
60 
••0-120 
150 
1.5 
150 
25 
SO 
2N2316 
NPN 
GP 
350 
120 
••0-120 
ISO 
5 
150 
30 
50 
2N2317 
NPN 
GP 
3SO 
75 
••0-120 
150 
1.5 
150 
30 
60 
2N2318 
NPN 
SW 
360 
30 
15- 
.1 
.35 
20 
300 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
BKTRICAL 
CHARACTtIlI5TlC5 


~ 
n 
Py 
..,. 


TYPE 
~ 
REPlACEMENT 
"FE 
VCE(_I 
• 
Iy 


NUMBER 
.• 
Ii 
OR NEAREST 
'A-25°C 
VCIO 
VCEO 
1 kHz 
• 
~ 
2 
EQUIVALENT 
~ 
-YC-25°C 
MIN 
MAX • 
Ie 
MAX • 
Ie 
MIN 
MIN 
u 
(mWI 
IV) 
(VI 
(mA) 
(V) 
(mAl 
(MHzI 


2N2319 
NPN 
SW 
300 
30 
15- 
.1 
.35 
20 
300 
2N2320 
NPN 
SW 
600 
30 
15· 
.1 
.35 
20 
300 
2N233O 
NPN 
SW 
800 
30 
20 
S0- 
lO 
100 
2N2331 
NPN 
SW 
2N2432 
500 
30 
20 
S0- 
lO 
100 


2N2332 
PNP 
SW 
150 
15 
15 
2N2333 
PNP 
SW 
150 
15 
5 
2N2334 
PNP 
SW 
150 
30 
15 
2N2335 
PNP 
SW 
150 
30 
15 


2N2336 
PNP 
SW 
150 
50 
35 
2N2337 
PNP 
SW 
150 
50 
35 
2N2349 
NPN 
GP 
2N929 
150 
40 
24 
120-250 
10 
1.5 
10 
60 
2N2350 
NPN 
GP 
2N2222A 
400 
60 
40 
100-300 
150 
.35 
150 
250 


2N2350A 
NPN 
GP 
2N2222A 
400 
60 
40 
100-300 
150 
.25 
150 
250 
2N2351 
NPN 
GP 
2N2193 
400 
80 
50 
40-120 
150 
.35 
150 
250 
2N2351A 
NPN 
GP 
2N2193 
400 
80 
50 
40-120 
150 
.25 
150 
250 
2N2352 
NPN 
GP 
2N2194 
400 
60 
40 
20-60 
150 
.35 
150 
250 


2N2352A 
NPN 
GP 
2N2194 
400 
60 
40 
20-60 
150 
.25 
150 
250 
2N2353 
NPN 
GP 
2N2221 
400 
45 
25 
20- 
150 
.35 
150 
250 
2N2353A 
NPN 
GP 
2N2221 
400 
45 
25 
20- 
150 
.25 
150 
250 
2N2356 
NPN 
SW 
600 
25 
7 
50 


2N2356A 
NPN 
SW 
600 
25 
7 
50 
2N2364 
NPN 
SW 
400 
120 
80 
40-120 
150 
.35 
150 
50 
2N2364A 
NPN 
SW 
400 
120 
80 
40-120 
150 
.25 
150 
50 
2N2368 
NPN 
SW 
360 
40 
20-60 
10 
.25 
10 
400 


2N2369 
NPN 
SW 
390 
40 
40-120 
10 
.25 
10 
500 
2N2369A 
NPN 
SW 
360 
40 
40-120 
10 
.35 
10 
500 
2N2370 
PNP 
GP 
200 
15 
15 
15· 
25U 
15 
2N2371 
PNP 
GP 
200 
15 
15 
20- 
25U 
20 


2N2372 
PNP 
GP 
2N3798 
150 
15 
15 
15· 
25U 
15 
2N2373 
PNP 
GP 
2N3798 
150 
15 
15 
20- 
25U 
20 
2N2377 
PNP 
SW 
150 
25 
25 
10-100 
5 
15 
8 
2N2378 
PNP 
SW 
150 
10 
10 
15- 
15 
7.2 


2N2380 
NPN 
GP 
2N2193 
600 
80 
40 
20-120 
150 
1.3 
150 
100 
2N2380A 
NPN 
GP 
2N2193 
600 
80 
40 
20-120 
150 
1.3 
150 
100 
2N2386 
PCH 
FE 
2N2386 
SEEFEYINTERCHANGEABILITYLIST 
2N2386A 
PCH 
FE 
2N2386A 
SEEFEYINTERCHANGEABILITYLIST 


2N2387 
NPN 
GP 
2N2387 
300 
45 
45 
40-120 
.01 
1 
10 
60 
30 
2N2388 
NPN 
GP 
2N2388 
300 
45 
45 
100-300 
.01 
1 
10 
150 
30 
2N2389 
NPN 
GP 
2N2389 
450 
75 
40-120 
150 
1.5 
150 
30 
60 
2N239O 
NPN 
GP 
2N239O 
450 
75 
100-300 
150 
1.5 
1.>0 
50 
70 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ElKTRICAL CHARACTBIISTICS 


~ 


TI 
"r 
"'- 
TYPE 
~ 
REPlACEMENT 
hFE 
VCE(oal) 
• 
fr 


NUMBER 
.. 
OR NEAREST 
TA -25·C 
VCBO 
VCEO 
~ 
li 
1 kHz 
on 
EQUIVALENT 
3 
·YC=25°C 
MIN 
MAX • 
IC 
MAX • 
Ie 
MIN 
MIN 
v 
(V) 
(mA) 
(MHz) 
(mW) 
(V) 
(V) 
(mA) 


2N2391 
PNP 
GP 
300 
25 
20 
15·~5 
10 
.6 
10 
15 
UO 
2N2392 
PNP 
GP 
300 
25 
20 
30-90 
10 
.6 
10 
30 
1~0 
2N2393 
PNP 
GP 
2N2393 
~50 
50 
35 
20-~5 
150 
1.5 
150 
15 
50 
2N239~ 
PNP 
GP 
2N239~ 
~50 
50 
35 
30-90 
150 
1.5 
150 
25 
60 


2N2395 
NPN 
GP 
2N2395 
~50 
60 
~O 
20-60 
150 
1 
150 
~O 
2N2396 
NPN 
GP 
2N2396 
~50 
60 
~O 
~0-120 
150 
1 
150 
50 
2N2397 
NPN 
SW 
300 
35 
15 
25-120 
10 
.3 
10 
200 
2N2~03 
NPN 
SW 
lW 
60 
60 
20-60 
600 
1.5 
600 
1~7 


2N2~0~ 
NPN 
SW 
lW 
60 
60 
~0-120 
600 
1.5 
600 
1~7 
2N2~05 
NPN 
GP 
2N1893 
'5W 
120 
90 
~0-200 
ISO 
.5 
150 
50 
2N2~10 
NPN 
SW 
2N2~10 
800 
60 
30 
30-120 
10 
200 
2N2~11 
PNP 
SW 
300 
25 
20 
20-60 
10 
.2 
10 
1~0 


2N2412 
PNP 
SW 
300 
25 
20 
~0-120 
10 
.2 
10 
1~0 
2N2413 
NPN 
GP 
2N2221 
300 
~O 
18 
30-120 
10 
.~ 
10 
300 
2N2~U 
NPN 
DU 
2N2060 
500 
60 
50-250 
10 
1.2 
50 
50 
50 
2N2~17 
P·N 
UJ 
2N~89 
SEEUNIJUNCTION INTERC~ANGEA8Il1TYLIST 


2N2~17A 
P·N 
UJ 
2N~89A 
SEEUNIJUNCTION INTERCHANGEA81l1TYLIST 
2N2~178 
P·N 
UJ 
2N~898 
SEEUNIJUNCTION INTERCHANGEA81l1TYLIST 
2N2~18 
P-N 
UJ 
2N~90 
SEEUNIJUNCTION INTERCHANGEA81l1TYLIST 
2N2~18A 
P-N 
UJ 
2N~9OA 
SEEUNIJUNCTION INTERC~ANGEA8Il1TYLIST 


I 
2N24188 
P-N 
UJ 
2N~908 
SEEUNIJUNCTION INTERCHANGEA81l1TYLIST 
2N2~19 
P·N 
UJ 
2N~91 
SEEUNIJUNCTION INTERCHANGEA81l1TYLIST 
2N2~19A 
P·N 
UJ 
2N~91A 
SEEUNIJUNCTION INTERCHANGEA81LITYLIST 
2N2~198 
P-N 
UJ 
2N~918 
SEEUNIJUNCTION INTERC~ANGEA8Il1TYLIST 


2N2~20 
P·N 
UJ 
2N~92 
SEEUNIJUNCTION INTERC~ANGEA8Il1TYLIST 
2N2~20A 
P-N 
UJ 
2N~92A 
SEEUNIJUNCTION INTERCHANGEA81l1TYLIST 
2N2~208 
P·N 
UJ 
2N~928 
SEEUNIJUNCTION INTERCHANGEA81LITYLIST 
2N2~21 
P·N 
UJ 
2N~93 
SEEUNIJUNCTION INTERC~ANGEA8Il1TYLIST 


2N2~21A 
P-N 
UJ 
2N~93A 
SEEUNIJUNCTION INTERCHANGEA81l1TYLIST 
2N24218 
P·N 
UJ 
2N~938 
SEEUNIJUNCTION INTERCHANGEA81l1TYLIST 
2N2~22 
P·N 
UJ 
SEEUNIJUNCTION INTERCHANGEA81l1TYLIST 
2N2~2~ 
PNP 
SW 
375 
~O 
5 
30-200 
5 
.3 
15 


2N2~25 
PNP 
SW 
375 
50 
10 
25·110 
5 
.3 
15 
2N2~27 
NPN 
SW 
500 
~O 
~O 
20-60 
.01 
~O 
50 
2N2~32 
NPN 
SW 
2N2~32 
300 
30 
30 
SO- 
l 
.15 
10 
20 
2N2~32A 
NPN 
SW 
2N2~32A 
300 
~5 
~5 
SO- 
l 
.15 
10 
20 


2N2~33 
NPN 
SW 
500 
75 
~5 
~0-120 
150 
1.5 
150 
30 
80 
2N243~ 
NPN 
SW 
500 
75 
~5 
100-300 
150 
1.5 
150 
50 
90 
2N2~35 
NPN 
SW 
500 
120 
80 
~0-120 
150 
3 
150 
30 
80 
2N2~36 
NPN 
SW 
500 
120 
80 
100-300 
150 
3 
150 
50 
90 


• 


• 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 
Z 
Py 
hi. 
~ 
g 
TI 
TYPE 
3 


C 
REPLACEMENT 
hfE 
VCE(••••) 
• 


fy 


NUMIlBl 
It 
OR NEAREST 
TA-2s·C 
VCBO 
VCEO 
1 klb 
2 
Bi 
EQUIVALENT 
::5 
°TC-2s·C 
MIN 
MAX • 
Ie 
MAX ,. 
Ie 
MIN 
MIN 
u 
(mW) 
(V) 
(V) 
(mAl 
(V) 
(mAl 
(MHz) 


2N2437 
NPN 
SW 
500 
100 
75 
15- 
10 
.2 
10 
18 
70 
2N2438 
NPN 
SW 
500 
100 
75 
35- 
10 
.4 
50 
36 
80 
2N2439 
NPN 
SW 
500 
100 
75 
75- 
10 
.4 
50 
76 
90 
2N2440 
NPN 
GP 
2N2102 
300 
120 
80 
100-300 
150 
.4 
50 
SO 
90 


2NU43 
NPN 
GP 
2N2102 
800 
120 
100 
50-ISO 
50 
1.2 
SO 
45 
SO 
2N2452 
NPN 
GP 
500 
100 
2NU53 
NPN 
DU 
2NU53 
500 
60 
30 
150-600 
1 
1 
5 
ISO 
60 
2N2453A 
NPN 
DU 
2N2453 
500 
80 
50 
150-600 
1 
1 
5 
ISO 
60 


2N2459 
NPN 
GP 
400 
100 
60 
10- 
.1 
.3 
10 
40 
100 
2NU6O 
NPN 
GP 
400 
100 
60 
20- 
.1 
.3 
10 
70 
120 
2N2461 
NPN 
GP 
400 
100 
60 
40- 
.1 
.3 
10 
115 
140 
2N2462 
NPN 
GP 
400 
100 
60 
60- 
.1 
.3 
10 
160 
160 


2N2463 
NPN 
GP 
500 
100 
60 
10- 
.1 
.3 
10 
40 
100 
2N2464 
NPN 
GP 
500 
100 
60 
20- 
.1 
.3 
10 
70 
120 
2N2465 
NPN 
GP 
500 
100 
60 
40- 
_1 
.3 
10 
115 
140 
2N2466 
NPN 
GP 
500 
100 
60 
60- 
.1 
.3 
10 
160 
160 


2N2475 
NPN 
SW 
300 
15 
6 
20- 
SO 
600 
2NU76 
NPN 
5W 
"2W 
60 
20 
20- 
ISO 
.4 
150 
2SO 
2NU77 
NPN 
SW 
"2W 
60 
20 
40- 
ISO 
.4 
150 
2SO 
2NU78 
NPN 
GP 
2N2218 
600 
120 
40 
30- 
ISO 
.7 
150 
200 


2N2479 
NPN 
GP 
2N2218 
600 
80 
40 
30-120 
150 
.85 
150 
60 
150 
2N2480 
NPN 
DU 
2N2D60 
300 
75 
40 
30-350 
1 
1.3 
50 
SO 
2N2480A 
NPN 
DU 
2N2D60 
300 
80 
40 
50-200 
1 
1.2 
50 
50 
SO 
2N2481 
NPN 
SW 
400 
40 
15 
40-120 
10 
.25 
10 
300 


2N2483 
NPN 
GP 
2N2483 
360 
60 
60 
40-120 
.01 
.35 
1 
80 
12 
2N2484 
NPN 
GP 
2N2484 
360 
60 
60 
100-500 
.01 
_35 
1 
ISO 
15 
2NU84A 
NPN 
GP 
2NU84 
360 
60 
60 
100-500 
.01 
.35 
1 
ISO 
60 
2N2497 
PCH 
FE 
2N2497 
SEEFEYINTERCHANGEA81l1TYLIST 


2N2498 
PCH 
FE 
2N2498 
SEEFEYINTERCHANGEA81l1TYLIST 
2NU99 
PCH 
FE 
2N2499 
5EE FEYINTERCHANGEA81l1TYLIST 
2N2500 
PCH 
FE 
2N2500 
SEEFEYINTERCHANGEA81l1TYLIST 
2N2501 
NPN 
SW 
2N2537 
360 
40 
20 
50-ISO 
10 
3SO 


2N2509 
NPN 
GP 
400 
125 
80 
25- 
.01 
1 
5 
45 
2N2510 
NPN 
GP 
400 
100 
65 
150-500 
10 
1 
5 
45 
2N2511 
NPN 
GP 
2N3117 
400 
80 
50 
U0-7SO 
10 
1 
5 
45 
2N25U 
NPN 
GP 
400 
80 
60- 
15-SO 
5 
.5 
10 
20 
30 


2N2515 
NPN 
GP 
400 
80 
60 
30-100 
5 
.5 
10 
40 
60 
2N2516 
NPN 
GP 
400 
80 
60 
60-200 
5 
.5 
10 
80 
100 
2N2517 
NPN 
GP 
400 
125 
80 
15-50 
5 
.5 
10 
20 
30 
2N2518 
NPN 
GP 
400 
125 
80 
30-100 
5 
.5 
10 
40 
60 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ElECTRICALCHARACTERISTICS 


~ 
n 
Py 
hf. 


TYPE 
~ 
REPLACEMENT 
hfE 
VCE(SGt) 
GP 
fy 


NUMIER 
.. 
II 
OR NEAREST 
TA-25°C 
VCla 
VCW 
:s 
1 kHz 
2 
~ 


EQUIVALENT 


·TC~25°C 
MIN 
MAX 
GP 
IC 
MAX 
GP 
IC 
MIN 
MIN 
u 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mAl 
(MHz) 


2N2519 
NPN 
GP 
400 
125 
80 
60-200 
5 
.5 
10 
80 
100 
2N2520 
NPN 
GP 
400 
60 
60 
12- 
1 
.5 
10 
18 
2N2521 
NPN 
GP 
400 
60 
60 
25- 
1 
.5 
10 
36 


2N2522 
NPN 
GP 
400 
60 
60 
SO- 
l 
.5 
10 
76 


2N2523 
NPN 
GP 
2N929 
400 
60 
45 
40-120 
_01 
.5 
10 
60 
45 
2N2524 
NPN 
GP 
2N930 
400 
60 
45 
100-300 
.01 
.5 
10 
150 
45 
2N2529 
NPN 
GP 
150 
45 
40 
10-20 
1 
2 
10 
12 
2N2530 
NPN 
GP 
150 
45 
40 
12-35 
1 
2 
10 
18 


2N2531 
NPN 
GP 
150 
45 
40 
20-80 
1 
2 
10 
36 
2N2532 
NPN 
GP 
150 
45 
40 
45-185 
1 
2 
10 
76 


2N2533 
NPN 
GP 
150 
45 
40 
20-55 
10 
1.5 
10 
19 
2N2534 
NPN 
GP 
150 
45 
40 
45-150 
10 
1.5 
10 
39 


2N2537 
NPN 
SW 
2N2537 
800 
60 
30 
50-150 
150 
.45 
150 
250 
2N2538 
NPN 
SW 
2N2538 
800 
60 
30 
100-300 
150 
.45 
150 
250 
2N2539 
NPN 
SW 
2N2539 
500 
60 
30 
50-150 
150 
.45 
150 
250 
2N2540 
NPN 
SW 
2N2540 
500 
60 
30 
100-300 
150 
.45 
150 
250 


2N2551 
PNP 
GP 
400 
150 
150 
15~5 
100 
1.2 
100 
2N2569 
NPN 
SW 
300 
20 
5 
50- 
.1 
100 
2N2570 
NPN 
SW 
300 
20 
5 
50- 
.1 
100 
2N2571 
NPN 
SW 
300 
20 
15 
50- 
100 
100 


2N2572 
NPN 
SW 
300 
20 
15 
50- 
100 
2N2586 
NPN 
GP 
2N2586 
300 
60 
45 
120-360 
_01 
.5 
10 
150 
2N259O 
PNP 
GP 
400 
100 
60 
10- 
.1 
_4 
10 
40 
50 
2N2591 
PNP 
GP 
400 
100 
60 
20- 
.1 
.4 
10 
70 
70 


2N2592 
PNP 
GP 
400 
100 
60 
40- 
.1 
.4 
10 
115 
90 
2N2593 
PNP 
GP 
400 
100 
60 
60- 
.1 
.4 
10 
160 
110 
2N2594 
NPN 
GP 
2N3036 
'5W 
80 
50-150 
100 
1 
200 
15 
40 
2N2595 
PNP 
GP 
2N3-496 
-400 
80 
60 
15-60 
5 
.5 
10 
20 
30 


2N2596 
PNP 
GP 
2N3-496 
-400 
80 
60 
30-120 
5 
.5 
10 
40 
40 
2N2597 
PNP 
GP 
2N3-496 
-400 
80 
60 
60-240 
5 
.5 
10 
80 
60 
2N2598 
PNP 
GP 
2N3-497 
-400 
125 
80 
15-60 
5 
.5 
10 
20 
30 
2N2599 
PNP 
GP 
2N3-497 
-400 
125 
80 
30-120 
5 
_5 
10 
-40 
40 


2N2599A 
PNP 
GP 
2N3-497 
400 
125 
100 
30-120 
5 
.5 
10 
-40 
-40 
2N2600 
PNP 
GP 
2N3-497 
-400 
125 
80 
60-2-40 
5 
.5 
10 
80 
60 
2N2600A 
PNP 
GP 
2N3-497 
-400 
125 
100 
60-2-40 
5 
_5 
10 
80 
60 
2N2601 
PNP 
GP 
2N3798 
400 
60 
60 
12- 
1 
_5 
10 
18 
20 


2N2602 
PNP 
GP 
2N3798 
-400 
60 
60 
25- 
I 
.5 
10 
36 
40 
2N2603 
PNP 
GP 
2N3799 
-400 
60 
60 
SO- 
1 
.5 
10 
76 
60 
2N260-4 
PNP 
GP 
2N260-4 
-400 
60 
-45 
-40- 
.01 
.5 
10 
60 
30 
2N2605 
PNP 
GP 
2N2605 
-400 
60 
-45 
100- 
.01 
.5 
10 
150 
30 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAl\IMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 
~ 
n 
Py 
"'- 
TYPE 


~ 


~ 
REl'lACEMENT 
hFE 
VCE(••••) 
• 


Iy 


NUMBER 
~ 
OR NEAREST 
TA -25·C 
VCBO 
VCEO 
1 kHz 
~ 


EQUIVALENT 


'TC-2S·C 
MIN 
MAX • 
IC 
MAX • 
Ie 
MIN 
MIN 
u 
(mW) 
(VI 
(VI 
(mA) 
(VI 
(mAl 
(MHz) 


2N2605A 
PNP 
GP 
2N3799 
.00 
60 
.5 
SO-200 
lUA 
.25 
10 
200 
.5 
2N2606 
PCH 
FE 
SEEFETINTERCHANGEABilITYLIST 
2N2607 
PCH 
FE 
SEEFETINTERCHANGEABILITYLIST 
2N2608 
PCH 
FE 
2N26OB 
SEEFETINTERCHANGEABILITYliST 


2N2609 
PCH 
FE 
2N2609 
SEEFETINTERCHANGEABilITYLIST 
2N2610 
NPN 
GP 
150 
.5 
.0 
1 
5 
9 
2N2615 
NPN 
RF 
2N918 
300 
30 
15 
20-200 
3 
.5 
3 
500 
2N2616 
NPN 
RF 
2N91B 
300 
30 
15 
20-200 
3 
.. 
10 
600 


2N2617 
PNP 
GP 
250 
25 
15·80 
20 
25 
2N2618 
NPN 
GP 
2N2219 
600 
60 
.0 
25· 
10 
30 
200 
2N2631 
NPN 
GP 
'8W 
80 
8· 
200 
2N2639 
NPN 
DU 
2N2639 
300 
.5 
.5 
50-300 
.01 
1 
10 
65 
35 


2N2640 
NPN 
DU 
2N26'0 
300 
.5 
.5 
50-300 
.01 
1 
10 
65 
35 
2N2641 
NPN 
DU 
2N2641 
300 
.5 
.5 
50-300 
.01 
1 
10 
65 
35 
2N26'2 
NPN 
DU 
2N2642 
300 
.5 
.5 
100-300 
.01 
1 
10 
130 
35 
2N2643 
NPN 
DU 
2N2643 
300 
.5 
.5 
100-300 
.01 
1 
10 
130 
35 


2N2644 
NPN 
DU 
2N2644 
300 
.5 
.5 
100-300 
.01 
1 
10 
130 
35 
2N2645 
NPN 
GP 
2N2222A 
500 
75 
100-300 
150 
.. 
10 
75 
50 
2N2646 
P·N 
UJ 
2N2646 
SEEUNIJUNCTION INTERCHANGEABILITYLIST 
2N2647 
P·N 
UJ 
2N2647 
SEEUNIJUNCTION INTERCHANGEA81lITYLIST 


2N2651 
NPN 
SW 
360 
.0 
20 
25· 
10 
.25 
10 
350 
2N2652 
NPN 
DU 
2N2223A 
300 
100 
60 
50-200 
1 
1.2 
50 
50 
60 
2N2652A 
NPN 
DU 
2N2223A 
300 
100 
60 
50-200 
1 
1.2 
50 
50 
60 
2N2656 
NPN 
GP 
2N2222 
360 
25 
15 
.0-160 
.1 
.5 
10 
250 


2N2673 
NPN 
GP 
250 
60 
.5 
8-22 
1 
1.5 
5 
9 
2N267' 
NPN 
GP 
250 
60 
.5 
12-.0 
1 
1.5 
5 
18 
2N2675 
NPN 
GP 
250 
60 
.5 
22·76 
1 
1.5 
5 
37 
2N2676 
NPN 
GP 
2N2222A 
250 
60 
.5 
.5-290 
1 
1.5 
5 
76 


2N2677 
NPN 
GP 
2N2220 
250 
.5 
35 
20-55 
1 
1.5 
5 
19 
2N2678 
NPN 
GP 
2N2221 
250 
.5 
35 
'5-150 
1 
1.5 
5 
39 
2N2692 
NPN 
GP 
2N2'83 
300 
.5 
30 
90-360 
.1 
.12 
.1 
.2 
2N2693 
NPN 
GP 
2N2483 
300 
.5 
30 
.0- 
.01 
.12 
.1 
.2 


2N269. 
NPN 
GP 
2N929 
300 
.5 
20 
20- 
.01 
.12 
.1 
.2 
2N2695 
PNP 
GP 
2N3.85 
360 
25 
25 
30-130 
50 
.25 
50 
25 
100 
2N2708 
NPN 
RF 
2N918 
200 
35 
20 
30-200 
2 
30 
2N27D9 
PNP 
GP 
2.0 
50 
35 
10-22 
.2 
.. 
8 


2N2710 
NPN 
SW 
360 
.0 
20 
.0- 
10 
.25 
10 
500 
2N2711 
NPN 
RF 
200 
18 
18 
30-90 
2 
2N2712 
NPN 
RF 
200 
18 
18 
75·225 
2 
2N2713 
NPN 
GP 
2N3705 
360 
18 
18 
30-90 
2 
.3 
50 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAl.CHARACTBtI5T1CS 


~ 
n 
Py 
"'- 
TYPE 
5 
REPlACEMENT 
hFE 
VCE(••••) 
• 
fr 


NUMBER 
.. 
If 
OR NEAREST 
TA -25·C 
VCBO 
VCEO 
1 kHz 
2 
B 


EQUIVALENT 


°TC-25·C 
MIN 
MAX 
•• 
IC 
MAX •• 
Ie 
MIN 
MIN 
u 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


2N27U 
NPN 
GP 
2N370<4 
360 
18 
18 
75-225 
2 
_3 
50 
2N2719 
NPN 
SW 
300 
25 
8 
30- 
60 
.. 
60 
200 
2N2720 
NPN 
DU 
2N2223 
300 
80 
60 
30-120 
.1 
1 
10 
30 
80 
2N2721 
NPN 
DU 
2N2223A 
300 
80 
60 
30-120 
.1 
I 
10 
30 
80 


2N2722 
NPN 
DU 
2N3680 
300 
.5 
.5 
50-250 
lUA 
1 
10 
100 
100 
2N2723 
NPN 
DA 
2N998 
SOO 
80 
60 
25-105 
10 
1 
10 
L5K 
100 
2N272. 
NPN 
DA 
2N997 
500 
80 
60 
7K-5OK 
10 
1 
10 
5K 
100 
2N2725 
NPN 
DA 
2N998 
500 
.5 
.5 
2K-IOK 
_1 
1 
10 
L5K 
100 


2N2729 
NPN 
RF 
2N918 
300 
30 
15 
20-200 
3 
.. 
10 
600 
2N2715 
NPN 
GP 
200 
18 
18 
30-90 
2 
30 
2N2716 
NPN 
GP 
TIS95 
200 
18 
18 
75-225 
2 
80 
2N2785 
NPN 
DA 
2N998 
500 
60 
.0 
2K-20K 
100 
1 
IS 
600 
10 


2N2787 
NPN 
GP 
2N2218 
800 
75 
35 
20-50 
150 
.. 
150 
15 
250 
2N2788 
NPN 
GP 
2N2218A 
800 
75 
35 
.0-120 
150 
.. 
150 
30 
250 
2N2789 
NPN 
GP 
2N2219A 
800 
75 
35 
100-300 
150 
.. 
150 
80 
250 
2N279O 
NPN 
GP 
2N2218 
500 
75 
35 
20-60 
150 
.. 
150 
15 
250 


2N2791 
NPN 
GP 
2N2221A 
500 
75 
35 
.0-120 
150 
.. 
150 
30 
250 
2N2792 
NPN 
GP 
2N2222A 
500 
75 
35 
100-300 
150 
.. 
150 
80 
250 
2N2800 
PNP 
GP 
2N2904 
800 
50 
35 
30-90 
150 
.. 
150 
120 
2N2801 
PNP 
GP 
2N2905 
800 
50 
35 
75-225 
150 
.. 
150 
120 


2N2802 
PNP 
DU 
2N2802 
250 
25 
20 
20-120 
.1 
.5 
10 
20 
60 
2N2803 
PNP 
DU 
2N2803 
250 
25 
20 
20-120 
.1 
.5 
10 
20 
60 
2N280<4 
PNP 
DU 
2N280<4 
250 
25 
20 
20-120 
.1 
_5 
10 
20 
60 
2N2805 
PNP 
DU 
2N2805 
250 
25 
20 
.0-120 
.1 
.5 
10 
.0 
60 


2N28D6 
PNP 
DU 
2N28D6 
250 
25 
20 
.0-120 
.1 
.5 
10 
.0 
60 
2N2807 
PNP 
DU 
2N2807 
250 
25 
20 
.0-120 
.1 
.5 
10 
.0 
60 
2N28D8 
NPN 
RF 
300 
30 
10 
20-120 
2 
.25 
• 
20 
100 
2N2808A 
NPN 
RF 
200 
30 
10 
20-120 
2 
.25 
• 
20 
150 


2N2809 
NPN 
RF 
200 
30 
15 
20-120 
2 
_25 
• 
20 
600 
2N2809A 
NPN 
RF 
200 
30 
15 
20-120 
2 
.25 
• 
20 
lG 
2N2810 
NPN 
RF 
200 
24 
10 
20-120 
2 
_25 
• 
20 
600 
2N2810A 
NPN 
RF 
200 
2. 
10 
20-120 
2 
.25 
• 
20 
IG 


2N2831 
NPN 
GP 
2N2221 
360 
.0 
12 
25- 
10 
.25 
10 
40 
250 
2N2837 
PNP 
GP 
2N29D6 
500 
50 
35 
30-90 
150 
.. 
150 
120 
2N2838 
PNP 
GP 
2N2907 
500 
50 
35 
75-225 
150 
.. 
150 
120 
2N2840 
P-N 
UJ 
2N39.80 
SEEUNUUNCTION INTERCHANGEA81LITYLIST 


2N2841 
PCH 
FE 
SEEFEYINTERCHANGEA81LITYLIST 
2N2842 
PCH 
FE 
SEEFEYINTERCHANGEA81LITYLIST 
2N2843 
PCH 
FE 
SEEFEYINTERCHANGEA81LITYLIST 
2N2644 
PCH 
FE 
SEEFEYINTERCHANGEA81L1TYLIST 


• 


• 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RAnNGS 
EI.EC11lICALCHARACTBUSTICS 
~ 
TI 
Py 
hf. 


TYPl 
~ 
:( 
REPLACEMENT. 
hFE 
VCE(••••) 
• 
fr 


NUM8ER 
.. 
II 
011 NEAREST 
TA -25·C 
VC80 
VCEO 
~ 
1 kHz 
~ 


EQUIVALENT 
2 
·YC-25°C 
MIN 
MAX ,. 
IC 
MAX ,. 'c 
MIN 
MIN 
v 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MH.) 


2N28~5 
NPN 
SW 
2N2539 
360 
60 
30 
30-120 
ISO 
.~ 
ISO 
2SO 
2N28~6 
NPN 
SW 
2N2537 
800 
60 
30 
30-120 
ISO 
.~ 
ISO 
2SO 
2N2847 
NPN 
SW 
2N2539 
360 
60 
20 
~O-UO 
ISO 
.~ 
ISO 
2SO 
2N2848 
NPN 
SW 
2N2537 
800 
60 
20 
~0-1~0 
ISO 
.~ 
ISO 
2SO 


2N2849 
NPN 
SW 
8SO 
100 
80 
100-300 
lA 
.~ 
lA 
30 
2N2850 
NPN 
SW 
8SO 
100 
80 
~120 
lA 
.25 
1A 
30 
2N2851 
NPN 
SW 
8SO 
100 
80 
~0-120 
lA 
.~ 
lA 
30 
2N2852 
NPN 
SW 
850 
100 
80 
20-60 
lA 
.~ 
lA 
30 


2N2853 
NPN 
SW 
850 
60 
~o 
~O- 
lA 
1.5 
5A 
30 
2N285~ 
NPN 
SW 
8SO 
60 
~o 
100-300 
lA 
.~ 
lA 
30 
2N2855 
NPN 
SW 
850 
60 
~O 
~0-120 
lA 
.. 
lA 
30 
2N2856 
NPN 
SW 
850 
60 
~O 
20-60 
lA 
.. 
lA 
30 


2N2857 
NPN 
RF 
2N3572 
200 
30 
15 
30-150 
3 
SO 
10 
2N2858 
NPN 
GP 
2N3036 
600 
100 
80 
20-60 
lA 
.3 
lA 
1 
2N2859 
NPN 
GP 
600 
120 
100 
20-60 
lA 
.3 
lA 
1 
2N2861 
PNP 
GP 
2N2861 
300 
25 
20 
30-120 
.01 
.2 
10 
SO 
60 


2N2862 
PNP 
GP 
2N2862 
300 
25 
20 
12-120 
.01 
.2 
10 
25 
~5 
2N2863 
NPN 
GP 
2N2219 
800 
60 
25 
30-200 
200 
1 
500 
ISO 
2N28~ 
NPN 
GP 
2N2219 
800 
60 
25 
30-200 
200 
1 
500 
ISO 
2N2865 
NPN 
RF 
2N3572 
200 
25 
13 
20-200 
~ 
.~ 
10 
20 
600 


2N2868 
NPN 
RF 
2N699 
800 
60 
~o 
~0-120 
ISO 
.25 
ISO 
SO 
2N2871 
PNP 
SW 
~oo 
60 
60 
15- 
1 
.2 
2N2872 
PNP 
SW 
~OO 
110 
110 
15- 
1 
.2 
2N2883 
NPN 
RF 
2N2883 
800 
~o 
20 
20- 
100 
.5 
100 
~OO 


2N2884 
NPN 
RF 
2N288~ 
800 
~O 
20 
20- 
100 
.5 
100 
~ 
2N2885 
NPN 
SW 
150 
~o 
15 
30-120 
10 
.~ 
10 
300 
2N2886 
NPN 
GP 
2N2219 
800 
50 
~O 
22-45 
5 
1.2 
8 
2N2890 
NPN 
GP 
2N3036 
800 
100 
80 
30-90 
lA 
.5 
lA 
30 
30 


2N2891 
NPN 
GP 
2N3036 
800 
100 
80 
50-ISO 
lA 
.5 
lA 
SO 
30 
2N289~ 
PNP 
SW 
2N289~ 
360 
12 
12 
~O-lSO 
30 
.15 
10 
~ 
2N289~A 
PNP 
SW 
2N289~ 
360 
12 
~O- 
30 
800 
2N2895 
NPN 
GP 
2N870 
500 
120 
65 
~120 
ISO 
.6 
ISO 
SO 
120 


2N2896 
NPN 
GP 
2N720 
500 
UO 
90 
60-200 
ISO 
.6 
ISO 
SO 
120 
2N2897 
NPN 
GP 
2N956 
500 
60 
~5 
50-200 
ISO 
1 
ISO 
SO 
120 
2N2898 
NPN 
GP 
500 
120 
65 
~0-120 
ISO 
.6 
ISO 
SO 
120 
2N2899 
NPN 
GP 
500 
UO 
90 
60-200 
ISO 
.6 
ISO 
SO 
120 


2N2900 
NPN 
GP 
500 
60 
~5 
50-200 
ISO 
1 
ISO 
SO 
120 
2N2901 
NPN 
SW 
360 
20 
10 
30- 
10 
.15 
10 
300 
2N2903 
NPN 
DU 
2N2917 
200 
60 
30 
125-625 
1 
1 
5 
ISO 
60 
2N2903A 
NPN 
DU 
2N2915 
200 
60 
30 
125-625 
1 
1 
5 
ISO 
60 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RAnNGS 
ELECTRICALCHARACTERISTICS 


~ 


n 
"r 
"'- 
TYPE 
~ 
REPLACEMENT 
hFE 
VCE(••••) 
• 
fr 


NUMIn 
.. I 


OR NEAREST 
TA-2S·C 
VCBO 
VCEO 
1 kHz 


~ 
EOUIVALENT 


°TC-25·C 
MIN 
MAX • 
IC 
MAX • 
IC 
MIN 
MIN 


u 
(mW) 
IV) 
(V) 
(mA) 
IV) 
(mA) 
IMHz) 


2N2904 
PNP 
GP 
2N2904 
600 
60 
AO 
AO-120 
150 
.A 
150 
200 


2N290AA 
PNP 
GP 
2N2904A 
600 
60 
60 
AO-120 
150 
.A 
150 
200 


2N2905 
PNP 
GP 
2N2905 
600 
60 
AO 
100-300 
150 
.A 
150 
200 


2N2905A 
PNP 
GP 
2N2905A 
600 
60 
60 
100-300 
150 
.A 
150 
200 


2N2906 
PNP 
GP 
2N2906 
Aoo 
60 
AO 
AO-120 
150 
.A 
150 
200 
2N2906A 
PNP 
GP 
2N2906A 
Aoo 
60 
60 
AO-120 
150 
.A 
150 
200 


2N2907 
PNP 
GP 
2N2907 
Aoo 
60 
AO 
100-300 
150 
.A 
150 
200 


2N2907A 
PNP 
GP 
2N2907A 
Aoo 
60 
60 
100-300 
150 
.A 
150 
200 


2N2909 
NPN 
GP 
2N2221A 
Aoo 
60 
AO 
AO-120 
150 
.25 
150 
50 


2N2910 
NPN 
DU 
2N26A0 
300 
A5 
25 
70- 
.1 
1 
10 
50 
11 


2N2911 
NPN 
5W 
'5W 
150 
125 
20-60 
lA 
.3 
lA 
1 
2N2913 
NPN 
DU 
2N2913 
300 
A5 
A5 
6O-2AO 
.01 
.35 
1 
60 


2N291A 
NPN 
DU 
2N291A 
300 
A5 
A5 
150-600 
.01 
.35 
1 
60 


2N2915 
NPN 
DU 
2N2915 
300 
A5 
A5 
6O-UO 
.01 
.35 
1 
60 
2N2915A 
NPN 
DU 
2N2915A 
300 
A5 
A5 
6O-2AO 
.01 
.35 
1 
60 
2N2916 
NPN 
DU 
2N2916 
300 
A5 
A5 
150-600 
.01 
.35 
1 
60 


2N2916A 
NPN 
DU 
2N2916A 
300 
A5 
A5 
150-600 
.01 
.35 
1 
60 
2N2917 
NPN 
DU 
2N2917 
300 
A5 
A5 
6O-2AO 
.01 
.35 
1 
60 


2N2918 
NPN 
DU 
2N2918 
300 
A5 
A5 
150-600 
.01 
.35 
1 
60 
2N2919 
NPN 
DU 
2N2919 
300 
60 
60 
6O-2AO 
.01 
.35 
1 
60 


2N2919A 
NPN 
DU 
2N2919A 
300 
60 
60 
6O-2AO 
.01 
.35 
1 
60 
2N292D 
NPN 
DU 
2N2920 
300 
60 
60 
150-600 
.01 
.35 
1 
60 
2N2920A 
NPN 
DU 
2N2920A 
300 
60 
60 
150-600 
.01 
.35 
1 
60 
2N2921 
NPN 
GP 
200 
25 
25 
35 


2N2922 
NPN 
GP 
200 
25 
25 
55 


2N2923 
NPN 
GP 
2N3710 
360 
25 
25 
90 


2N292A 
NPN 
GP 
2N3710 
360 
25 
25 
150 


2N2925 
NPN 
GP 
2N3711 
360 
25 
25 
235 


2N2926 
NPN 
GP 
2N3708 
200 
25 
25 
35 


2N2927 
PNP 
GP 
2N2904 
800 
25 
25 
30-130 
50 
.25 
50 
25 
100 
2N2936 
NPN 
GP 
2N2ASA 
300 
60 
55 
100-300 
.01 
.3 
2 
150 
30 
2N2937 
NPN 
GP 
2N2AU 
300 
60 
55 
100-300 
.01 
.3 
2 
150 
30 


2N2938 
NPN 
5W 
300 
25 
13 
30- 
50 
.A 
50 
500 
2N2939 
NPN 
RF 
800 
75 
60 
6O-2AO 
150 
.75 
150 
150 
2N29AO 
NPN 
RF 
800 
120 
80 
6O-2AO 
150 
.75 
150 
150 
2N29Al 
NPN 
RF 
800 
150 
100 
6O-2AO 
150 
150 


2N29U 
PNP 
5W 
2N29U 
AOO 
15 
10 
80- 
1 
10 
2N29UA 
PNP 
5W 
2N29UA 
AOO 
15 
10 
100- 
1 
15 
2N29A5 
PNP 
5W 
2N29A5 
AOO 
25 
20 
AD- 
1 
5 


2N29A5A 
PNP 
5W 
2N29A5A 
Aoo 
25 
20 
100- 
1 
10 


• 


• 


TRANSISTOR 
INTERCHANGEABilITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
IlAnNGS 
EI.ECllIICAL CHAIlACTBllmcS 
~ 
TI 
Pr 
ht. 


"1'1 
~ 
C 
REPlACEMENT 
"FE 
Va( ••••) 
• 
It 


NUMan 
.• 
li 
OR NEAREST 
TA-2S·C 
VCIO 
VCEO 
I kHx 
~ 
3 


EOUIVALENT 


·TC-25°C 
MIN 
MAX ,. 
Ie 
MAX • 
Ie 
MIN 
MIN 
u 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
1-) 


2N2946 
PNP 
sw 
2N2946 
400 
40 
35 
30- 
1 
3 
2N2946A 
PNP 
SW 
2N2946A 
400 
40 
35 
50- 
1 
5 
2N2954 
PNP 
RF 
2N918 
200 
30 
20 
25-300 
2 
25 
300 
2N2958 
PNP 
GP 
2N2218 
"3W 
60 
20 
40-120 
150 
.5 
150 
250 


2N2959 
PNP 
GP 
2N2219 
'3W 
60 
20 
100-300 
150 
.5 
150 
250 
2N296O 
PNP 
GP 
2N2219A 
'3W 
60 
30 
100-300 
150 
.5 
150 
250 
2N2961 
PNP 
GP 
2N2219A 
'3W 
60 
30 
100-300 
150 
.5 
150 
250 
2N2967 
NPN 
SW 
300 
12 
6 
20-120 
10 
.3 
3 
400 


2N2968 
PNP 
SW 
2N3250 
150 
30 
10 
15- 
.1 
.6 
10 
8 
2N2969 
PNP 
SW 
2N3250 
150 
30 
10 
15- 
.1 
.6 
10 
8 
2N2970 
PNP 
SW 
2N3250 
150 
30 
20 
10- 
.1 
.8 
10 
4 
2N2971 
PNP 
SW 
2N3250 
150 
30 
20 
10- 
.1 
.8 
10 
4 


2N2972 
NPN 
DU 
2N2972 
250 
45 
45 
60-240 
.01 
.35 
I 
60 
2N2973 
NPN 
DU 
2N2973 
250 
45 
45 
150-600 
.01 
.35 
I 
60 
2N2974 
NPN 
DU 
2N2974 
250 
45 
45 
60-240 
.01 
.35 
I 
60 
2N2975 
NPN 
DU 
2N2975 
250 
45 
45 
150-600 
.01 
.35 
I 
60 


2N2976 
NPN 
DU 
2N2976 
250 
45 
45 
60-240 
.01 
.35 
1 
60 
2N2977 
NPN 
DU 
2N2977 
250 
45 
45 
150-600 
.01 
.35 
I 
60 
2N2978 
NPN 
DU 
2N2978 
250 
60 
60 
60-240 
.01 
.35 
I 
60 
2N2979 
NPN 
DU 
2N2979 
250 
60 
60 
150-600 
.01 
.35 
1 
60 


2N29~ 
NPN 
DU 
2N2060 
250 
100 
60 
25-75 
.01 
1.2 
50 
50 
60 
2N2981 
NPN 
DU 
2N2223 
250 
100 
60 
50-200 
10 
1.2 
50 
40 
50 
2N2982 
NPN 
DU 
2N2223A 
250 
100 
60 
50-200 
10 
1.2 
50 
40 
50 
2N3009 
NPN 
SW 
360 
40 
15 
30-120 
30 
.18 
30 
350 


2N3OIO 
NPN 
SW 
300 
15 
6 
25-125 
10 
.25 
10 
600 
2N3OI1 
NPN 
SW 
360 
30 
12 
30-120 
10 
.2 
10 
400 
2N3012 
PNP 
SW 
2N3012 
360 
12 
12 
30-120 
30 
.2 
30 
400 
2N3013 
NPN 
SW 
360 
40 
15 
30-120 
30 
.18 
30 
350 


2N3014 
NPN 
SW 
360 
40 
20 
30-120 
30 
.18 
10 
350 
2N3015 
NPN 
SW 
2N3015 
800 
60 
30 
30-120 
150 
.4 
150 
250 
2N3019 
NPN 
GP 
2N2243A 
800 
140 
80 
100-300 
150 
.2 
150 
80 
100 
2N3020 
NPN 
GP 
2N1893 
800 
140 
80 
40-120 
150 
.2 
150 
30 
80 


2N3033 
NPN 
SW 
300 
100 
1 
100 
2N3034 
NPN 
SW 
300 
70 
I 
100 
2N3035 
NPN 
SW 
300 
50 
I 
100 
2N3036 
NPN 
GP 
2N3036 
800 
120 
80 
50-150 
150 
.25 
150 
40 
50 


2N3037 
NPN 
GP 
2N3037 
360 
120 
70 
40-120 
150 
.2 
10 
30 
50 
2N3038 
NPN 
GP 
2N3038 
360 
100 
60 
80-240 
150 
.2 
10 
60 
50 
2N3039 
PNP 
GP 
2N3039 
360 
50 
35 
20-80 
150 
20 
50 
2N3040 
PNP 
GP 
2N3040 
360 
40 
30 
40-160 
150 
.2 
10 
40 
50 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISnCS 


~ 


n 
"r 
"'- 
TYPE 
~ 
REPlACEMENT 
"FE 
VCE(satl 
• 


Iy 


HUMIER 
. i 


OR NEAREST 
TA -25°C 
VCIO 
VCEO 
1 kHz 


a 
EOUIVA19lT 


°TC-25°C 
M1N 
MAX • 
Ie 
MAX • 
Ie 
MIN 
MJN 
u 
(••WI 
(V) 
(V) 
(mAl 
(VI 
(mAl 
(MHz) 


2N3043 
NPN 
DU 
2N3043 
250 
45 
45 
100-300 
.01 
1 
10 
130 
30 
2NJO« 
NPH 
DU 
2N3OU 
250 
45 
45 
100-300 
.01 
1 
10 
130 
30 
2N3045 
NPN 
DU 
250 
45 
45 
100-300 
.01 
1 
10 
130 
30 
2N3046 
NPN 
DU 
250 
45 
45 
50-200 
.01 
1 
10 
65 
30 


2N3047 
NPH 
DU 
250 
45 
45 
50-200 
.01 
1 
10 
65 
30 
2N3048 
NPH 
DU 
250 
45 
45 
50-200 
.01 
1 
10 
65 
30 
2N3049 
PHP 
DU 
2N3049 
250 
25 
20 
20-120 
.01 
.2 
10 
30 
60 
2N30SO 
PHP 
DU 
2N3050 
250 
25 
20 
20-120 
.01 
.2 
10 
30 
60 


2N3051 
PHP 
DU 
2N3051 
250 
25 
20 
20-120 
.01 
.2 
10 
30 
60 


2N3052 
NPH 
DU 
2N3052 
250 
35 
15 
25·130 
10 
.25 
10 
200 
2N3053 
NPN 
GP 
2N3053 
°5W 
60 
40 
50-250 
150 
1.4 
150 
100 
2N3053A 
NPH 
GP 
2N3053 
°5W 
80 
60 
50-250 
150 
.3 
150 
100 


2N3056 
NPH 
GP 
400 
100 
60 
40-120 
150 
.25 
150 
30 
80 
2N3056A 
NPN 
GP 
400 
140 
80 
40-120 
150 
.2 
150 
30 
80 


2N3057 
NPN 
GP 
400 
100 
60 
100-300 
150 
.25 
150 
80 
100 
2N3057A 
NPH 
GP 
400 
140 
80 
100-300 
150 
.2 
150 
80 
100 


2N3058 
PHP 
SW 
2N29U 
400 
6 
6 
40-120 
100 
40 
2N3059 
PHP 
SW 
2N29U 
400 
10 
10 
100-300 
.01 
100 
2N3060 
PNP 
sw 
2N29U 
400 
70 
60 
JO.9O 
1 
30 
2N3061 
PNP 
sw 
2N29U 
400 
70 
60 
60-180 
1 
60 


2N3062 
PNP 
SW 
2N29U 
400 
90 
80 
20-80 
1 
20 
2N3063 
PNP 
SW 
2N2944 
400 
90 
80 
50-150 
1 
50 
2N3064 
PNP 
SW 
400 
200 
110 
15-45 
1 
15 
2N3065 
PNP 
SW 
400 
110 
100 
JO.9O 
I 
30 


2N3066 
NCH 
FE 
2N3459 
SEEFEYINTERCHANGEABILITYLIST 
2N3067 
NCH 
FE 
2N3460 
SEEFEYINTERCHANGEABILITYLIST 
2N3068 
NCH 
FE 
SEEFEYINTl:RCHANGEA8ILITYLIST 
2N3069 
NCH 
FE 
2N3458 
SEEFEYINTl:RCHANGEA8IL~ 
UST 


2N3070 
NCH 
FE 
2N3459 
SEEFEYINTERCHANGEA81L1TYLIST 
2N3071 
NCH 
FE 
2N3460 
SEEFEYINTERCHANGEABILITYLIST 
2N3072 
PNP 
GP 
2N2904 
800 
60 
60 
JO.I30 
50 
.25 
50 
25 
130 
2N3073 
PNP 
GP 
2N2906 
360 
60 
60 
JO.I30 
50 
.25 
50 
25 
130 


2N3077 
NPH 
GP 
2N930 
360 
80 
60 
100-400 
.01 
.35 
1 
120 
15 
2N3078 
NPH 
GP 
2N929 
360 
80 
60 
40-120 
.01 
.35 
1 
50 
15 
2N3081 
PHP 
GP 
2N2904A 
600 
70 
50 
2(). 
500 
.3 
150 
150 
2N3082 
NPH 
SW 
3N76 
500 
25 
7 
100- 
.25 
100 


2N3083 
NPH 
SW 
3N74 
500 
25 
7 
100- 
.25 
100 
2NJOI.( 
NCH 
FE 
2N3459 
SEEFEYINTl:RCHANGEABIUTYLIST 
2N3085 
NCH 
FE 
2N3459 
SEEFEYINTl:RCHANGEABILITYLIST 
2N3086 
NCH 
FE 
2N3459 
SEEFEYINTERCHANGEABIL';TYLIST 


II 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
EUCTlUCAI.CHARACTERISTICS 


Z 
TI 
'T 
..,. 
~ 
Q 
TYPE 
C 
REPlACEMENT 
hf( 
VCE(••••) 
• 
It 


NUMBER 
~ 
~ 
OR NEAREST 
TA -2S'C 
VCBO 
VCEO 
1 kHz 
2 
on 
EOUIVAUNT 
3 
·YC-25°C 
MIN 
MAX • 
Ie 
MAX • 
Ie 
MIN 
MIN 
v 
ImW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


2N3087 
NCH 
FE 
2N3'59 
SEEFEYINTERCHANGEA81lITYLIST 
2N3088 
NCH 
FE 
2N3.60 
SEEFEYINTERCHANGEABilITYLIST 
2N3089 
NCH 
FE 
2N3'60 
SEEFEYINTERCHANGEABilITYLIST 
2N3107 
NPN 
GP 
2N22'3 
BOO 
100 
60 
100-300 
150 
1 
11. 
60 
70 


2N3108 
NPN 
GP 
2N1613 
800 
100 
60 
.0-120 
150 
.25 
150 
60 
2N3109 
NPN 
GP 
2N697 
800 
80 
.0 
100-300 
150 
1 
11. 
60 
70 
2N3110 
NPN 
GP 
2N2243A 
800 
80 
.0 
.0-120 
150 
.25 
150 
60 
2N3112 
PCH 
FE 
SEEFEYINTERCHANGEA81l1TYLIST 


2N3113 
PCH 
FE 
SEEFEYINTERCHANGEABilITYLIST 
2N3114 
NPN 
GP 
2N3114 
BOO 
150 
150 
30-120 
30 
1 
50 
25 
40 
2N3115 
NPN 
GP 
2N2221 
.00 
60 
20 
.0-120 
150 
.5 
150 
250 
2N3116 
NPN 
GP 
2N2222 
.00 
60 
20 
100-300 
150 
.5 
150 
250 


2N3117 
NPN 
GP 
2N3117 
360 
60 
60 
250-500 
.01 
.35 
1 
.00 
60 
2N3118 
NPN 
RF 
lW 
85 
65 
50-275 
25 
250 
2N3119 
NPN 
GP 
lW 
100 
80 
50-200 
100 
.5 
100 
250 
2N3121 
PNP 
GP 
2N2906 
360 
.5 
.5 
30-130 
50 
.25 
50 
25 
130 


2N3120 
PNP 
GP 
2N29Q.4 
800 
.5 
.5 
30-130 
50 
.25 
50 
25 
130 
2N3122 
NPN 
GP 
2N2218 
800 
50 
30 
25·100 
300 
1.5 
300 
60 
2N3123 
NPN 
GP 
2N2219 
800 
60 
30 
100-300 
150 
.. 
150 
.00 
2N3128 
NPN 
GP 
150 
20 
20 
50-150 
.1 
.25 
1 
75 
60 


2N3129 
NPN 
GP 
150 
.5 
.5 
100-300 
10 
.25 
1 
160 
60 
2N3130 
NPN 
GP 
150 
60 
60 
60-180 
10 
.25 
1 
110 
60 
2N3131 
NPN 
SW 
150 
.0 
15 
30-120 
10 
.25 
10 
250 
2N3135 
PNP 
GP 
2N2906 
.00 
50 
35 
.0-120 
150 
.6 
150 
200 


2N313' 
PNP 
GP 
2N2905 
600 
50 
35 
100-300 
150 
.6 
150 
200 
2N3133 
PNP 
GP 
2N29Q.4 
600 
50 
35 
.0-120 
150 
.6 
150 
200 
2N3136 
PNP 
GP 
2N2907 
.00 
50 
35 
100-300 
150 
.6 
150 
200 
2N3137 
NPN 
GP 
2N3014 
600 
.0 
20 
.3 
50 
500 


2N3153 
NPN 
SW 
2N2.32 
300 
15 
15 
30 
2N3162 
NPN 
DU 
300 
45 
25 
50-200 
10 
.5 
10 
300 
2N3209 
PNP 
SW 
2N3576 
360 
20 
20 
30-120 
30 
.2 
30 
400 
2N3210 
NPN 
SW 
2N3724 
360 
40 
15 
30-120 
10 
.75 
200 
300 


2N3211 
NPN 
SW 
2N372. 
360 
40 
15 
50-150 
10 
.2 
10 
350 
2N3217 
PNP 
SW 
2N29« 
400 
15 
10 
1 
2N3218 
PNP 
SW 
;lN2945 
400 
25 
20 
1 
2N3219 
PNP 
SW 
2N2945 
400 
40 
35 
1 


2N3224 
PNP 
GP 
2N3495 
700 
100 
100 
20-60 
50 
20 
60 
2N3225 
PNP 
GP 
2N3495 
700 
100 
100 
40-120 
50 
40 
80 
2N3227 
NPN 
SW 
360 
40 
20 
100-300 
10 
.25 
10 
500 
2N3241A 
NPN 
GP 
2N2222 
500 
30 
25 
175 
100 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


~ 


TI 
Pr 
hf. 


TYPf 
t: 
REPlACEMENT 
hf( 
VCE(lOt) 
lIP 
Iy 


NUMIIEI 
.. 
u 
OR NEAREST 
fA -25°C 
VCBO 
VCEO 
a 
u: 
1 kHz 
3 


EQlJIVALENT 


°TC-2SOC 
MIN 
MAX 
lIP 
IC 
MAX 
lIP 
IC 
MIN 
MIN 
u 
(mW) 
(VI 
(VI 
(mA) 
(V) 
(mA) 
(MH.) 


2N32"1 
NPN 
GP 
2N2221 
500 
30 
25 
50-300 
10 
70 
so 
2N32 ••2 
NPN 
GP 
2N730 
500 
30 
25 
75- 
10 
100 
50 
2N3242A 
NPN 
GP 
2N730 
500 
"0 
"0 
200 
100 
2N32 •••• 
PNP 
SW 
2N32 •••• 
lW 
"0 
"0 
50-150 
500 
.3 
150 
175 


2N32 ••5 
PNP 
SW 
2N32 ••5 
lW 
50 
50 
30-90 
500 
.35 
ISO 
150 
2N32"6 
NPN 
GP 
2N930A 
350 
60 
••5 
200-600 
.01 
.5 
5 
200 
60 
2N32 ••7 
NPN 
GP 
2N930A 
150 
60 
"5 
200-600 
.01 
.5 
5 
200 
60 


2N32"8 
PNP 
SW 
2N289" 
360 
15 
12 
50-1SO 
.1 
.125 
10 
2SO 


2N32 ••9 
PNP 
SW 
2N289" 
360 
IS 
12 
100-300 
.1 
.125 
10 
300 
2N3250 
PNP 
SW 
2N3250 
360 
50 
••0 
50-150 
10 
.25 
10 
so 
2SO 
2N3250A 
PNP 
SW 
2N3250A 
360 
60 
60 
50-150 
10 
.25 
10 
50 
2SO 
2N3251 
PNP 
SW 
2N3251 
360 
50 
"0 
100-300 
10 
.25 
10 
100 
300 


2N3251A 
PNP 
SW 
2N3251A 
360 
60 
60 
100-300 
10 
.25 
10 
100 
300 
2N3252 
NPN 
SW 
2N3252 
lW 
60 
30 
30-90 
500 
.3 
150 
200 
2N3253 
NPN 
SW 
2N3253 
lW 
75 
"0 
25-75 
375 
.35 
ISO 
175 
2N3261 
NPN 
SW 
300 
••0 
15 
••0-1SO 
10 
.35 
100 
600 


2N3268 
NPN 
GP 
2N2217 
150 
"5 
"5 
12-80 
10 
1 
5 
"0 
2N32n 
PCH 
FE 
SEEFETINTERCHANGEABilITYLIST 
2N3278 
PCH 
FE 
SEEFETINTERCHANGEABILITYLIST 
2N3287 
NPN 
RF 
2N918 
200 
"0 
20 
15-100 
2 
.3 
5 
15 
3SO 


2N3288 
NPN 
RF 
2N918 
200 
"0 
20 
15-100 
2 
.3 
5 
15 
3SO 
2N3289 
NPN 
RF 
2N918 
200 
30 
15 
10-150 
2 
... 
5 
10 
300 
2N329O 
NPN 
RF 
2N918 
200 
30 
15 
10-150 
2 
..• 
5 
10 
300 
2N3291 
NPN 
RF 
2N••252 
200 
25 
10- 
2 
10 
250 


2N3292 
NPN 
RF 
2N"252 
200 
25 
10- 
2 
10 
250 
2N3293 
NPN 
IF 
2N••252 
200 
20 
10- 
2 
10 
250 
2N3294 
NPN 
RF 
2N"252 
200 
20 
10- 
2 
10 
2SO 
2N3295 
NPN 
GP 
2N2217 
800 
60 
20-60 
10 
.5 
ISO 
200 


2N3296 
NPN 
GP 
700 
60 
5-SO 
"0 
.5 
"00 
100 
2N3298 
NPN 
GP 
2N2222 
°IW 
25 
15 
80-2••0 
10 
200 
2N3299 
NPN 
GP 
2N2218 
800 
60 
30 
"0-120 
ISO 
.22 
150 
2SO 
2N3300 
NPN 
GP 
2N2219 
800 
60 
30 
100-300 
150 
.22 
150 
2SO 


2N3302 
NPN 
GP 
2N2222 
360 
60 
30 
100-300 
ISO 
.22 
150 
2SO 
2N3301 
NPN 
GP 
2N2221 
360 
60 
30 
"0-120 
ISO 
.22 
150 
250 
2N3303 
NPN 
SW 
2N372" 
600 
25 
12 
30-120 
300 
.33 
300 
"SO 
2N3304 
PNP 
SW 
2N3725 
300 
6 
6 
30-120 
10 
.16 
10 
500 


2N3305 
PNP 
GP 
2N2907 
600 
SO 
.;0 
"0-120 
.1 
.2 
10 
.;0 
20 
2N3306 
PNP 
GP 
2N2907 
600 
50 
"0 
100-300 
.1 
.2 
10 
70 
20 
2N3307 
PNP 
RF 
200 
"0 
35 
"0-250 
2 
..• 
3 
.;0 
300 
2N3308 
PNP 
RF 
200 
30 
25 
25-250 
2 
... 
3 
25 
300 


• 


• 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ElECTRICAL 
CHARACTERISTICS 
~ 
TI 
Py 
"'- 
TYPE 
~ 
:i 
REPlACEMENT 
hFE 
VCE(tal) 
• 
Iy 


NUMBER 
.• 
u 
011 NEAREST 
'.a.-25°C 
VCBO 
VCEO 
\ 
kH2 
~ 


;;; 
EQUIVALENT 
::: 
·YC-25°C 
MIN 
MAX 
IC 
MAX 
Ie 
MJN 
MIN 
:! 
• 
• 
u 
(mWI 
(VI 
(V) 
(mAl 
(VI 
(mAl 
(MHz) 


2N3309 
NPN 
RF 
2N3866 
800 
50 
5-100 
30 
.5 
250 
300 


2N3309A 
NPN 
RF 
2N3866 
°5W 
60 
8·80 
50 
.5 
250 
300 


2N3310 
NPN 
RF 
2N918 
300 
35 
15 
10- 
20 
.5 
20 
300 


2N3317 
PNP 
SW 
2N29·j4 
150 
30 
30 
6.4 


2N3318 
PNP 
SW 
2N2944 
150 
15 
15 
7.6 


2N33\9 
PNP 
SW 
2N2944 
150 
10 
6 
\2 


2N3326 
NPN 
GP 
2N2218A 
800 
60 
45 
40-120 
150 
.4 
150 
250 


2N3328 
PCH 
FE 
2N3328 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3329 
PCH 
FE 
2N3329 
SEE fEY INTERCHANGEABILI~ 
LIST 


2N333O 
PCH 
FE 
2N3330 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3331 
PCH 
FE 
2N3331 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3332 
PCH 
FE 
2N3332 
SEE FEY INTERCHANGEABILI!" 
LIST 


2N3333 
PCH 
FE 
2N3333 
SEE FET INTERCHANGEABIL:TY 
LIST 


2N3334 
PCH 
fE 
2N3334 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3335 
PCH 
FE 
2N3335 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3336 
PCH 
FE 
2N3336 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3337 
NPN 
RF 
2N2883 
300 
40 
40 
30-300 
4 
30 
400 


2N3338 
NPN 
RF 
2N2883 
300 
40 
40 
30-300 
4 
30 
400 


2N3339 
NPN 
RF 
2N2883 
300 
40 
40 
30-300 
4 
30 
400 


2N3340 
NPN 
SW 
400 
30 
20 
40- 
.01 
.2 
.0\ 
70 


2N3341 
PNP 
SW 
400 
30 
20 
~O- 
.01 
.25 
.0\ 
50 


2N3342 
PNP 
SW 
250 
20 
8 
30- 
5 
.\ 
5 


2N3343 
PNP 
SW 
250 
25 
8 
20- 
.25 
2 


2N3344 
PNP 
SW 
250 
30 
30 
25- 
1 
2 


2N3345 
PNP 
SW 
250 
50 
50 
15- 
1 
2 


2N3346 
PNP 
SW 
250 
50 
50 
25· 
\ 
2 


2N3347 
PNP 
au 
2N3347 
300 
60 
45 
40-300 
.01 
.5 
\0 
60 
60 


2N3348 
PNP 
au 
2N3348 
300 
60 
45 
40-300 
.01 
.5 
\0 
60 
60 


2N3349 
PNP 
au 
2N3349 
300 
60 
45 
40-300 
.01 
.5 
\0 
60 
60 


2N3350 
PNP 
au 
2N3350 
300 
60 
45 
100-300 
.01 
.5 
\0 
150 
60 


2N3351 
PNP 
au 
2N3351 
300 
60 
45 
100-300 
.01 
.5 
\0 
\50 
60 


2N3352 
PNP 
OU 
2N3352 
300 
60 
45 
100-300 
.01 
.5 
\0 
\50 
60 


2N3365 
NCH 
FE 
2N3459 
SEE fEY INTERCHANGEABilITY 
LIST 


2N3366 
NCH 
FE 
2N3460 
SEE FEY INTERCHANGEABilITY 
LIST 


2N3367 
NCH 
FE 
SEE FEY INTERCHANGEABilITY 
LIST 


2N3368 
NCH 
FE 
2N3458 
SEE fEY INTERCHANGEABILI!" 
LIST 


2N3369 
NCH 
FE 
2N3460 
SEE FEY INTERCHANGEABilITY 
LIST 


2N3370 
NCH 
FE 
2N346O 
SEE fEY INTERCHANGEABILITY 
LIST 


2N3374 
NPN 
Rf 
°5W 
80 
80 I 
\0- 
\70 
.3 
\50 
230 


2N3376 
PCH 
FE 
2N3329 
SEE FEY INTERCHANGEABll'!" 
LIST 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


~ 


n 
"r 
hf. 


TYPE 
~ 
REPlACEMENT 
hFE 
VCE(sat) 
lIP 
fy 


NUMIER 
.• 
!l 
OR NEAREST 
fA _25°C 
VCIO 
VCEO 
1 kHz 
~ 
!l; 
EQUIVALENT 
3 
·TC-25°C 
MIN 
MAX 
lIP 
IC 
MAX 
lIP 
IC 
MIN 
MIN 
v 


ImW) 
(VI 
IV) 
(mA) 
(V) 
(mA) 
(MH.) 


2N3377 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N3378 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3379 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3380 
PCH 
FE 
2N3331 
SEE FEY INTERCHANGEABILITY 
LIST 


2N33Bl 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3382 
PCH 
FE 
2N3994 
SEE FEY INTERCHANGEA81L1TY 
LIST 


2N3383 
PCH 
FE 
SEE FEY INTERCHANGEA81L1TY 
LIST 


2N3384 
PCH 
FE 
2N3993 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3385 
PCH 
FE 
SEE FEY INTERCHANGEA81L1TY 
LIST 


2N3386 
PCH 
FE 
2N3993 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3387 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3388 
NPN 
SW 
600 
125 
100 
60- 
2.5 
1 
2.5 
36 


2N3389 
NPN 
SW 
600 
195 
160 
60- 
7 
1 
7 
36 


2N3390 
NPN 
GP 
T1S94 
360 
18 
18 
400-800 
2 
400 


2N3391 
NPN 
GP 
An3391 
360 
25 
25 
250-500 
2 


2N3391A 
NPN 
GP 
An3391A 
360 
25 
25 
25G-5oo 
2 


2N3392 
NPN 
GP 
An3392 
360 
25 
25 
15G-3oo 
2 


2N3393 
NPN 
GP 
TIS95 
36Q. 
25 
25 
90-180 
2 


2N339,( 
NPN 
GP 
TIS96 
J60 
25 
25 
55·110 
2 


2N3395 
NPN 
GP 
nS94 
360 
25 
25 
150-500 
2 


2N3396 
NPN 
GP 
TIS94 
360 
25 
25 
90-500 
2 


2N3397 
NPN 
GP 
TIS9,( 
360 
25 
25 
55·500 
2 


2N3398 
NPN 
GP 
TIS9,( 
360 
25 
25 
55·800 
2 
2N3,(01 
PNP 
SW 
2N29,(,( 
250 
25 
25 
.25 
5 
,( 
.1 


2N3402 
NPN 
GP 
2N3705 
560 
25 
25 
75·225 
2 
.3 
50 
75 


2N3403 
NPN 
GP 
2N370,( 
560 
25 
25 
1BO-5,(0 
2 
.3 
50 
180 
2N3,(04 
NPN 
GP 
2N3705 
560 
50 
50 
75-225 
2 
.3 
50 
75 
2N3,(05 
NPN 
GP 
2N370,( 
560 
50 
50 
180-540 
2 
.3 
50 
180 


2N3'(06 
P-N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEA81L1TY 
LIST 
2N3,(07 
NPN 
RF 
2N918 
200 
35 
18 
10-100 
10 
10 
300 


2N3409 
NPN 
DU 
2N2640 
500 
60 
30 
30-120 
.1 
.15 
10 
250 


2N3'(10 
NPN 
DU 
2N2639 
500 
60 
30 
20-100 
.01 
.15 
10 
250 


2N3411 
NPN 
DU 
2N2639 
500 
60 
30 
20-100 
.01 
.15 
10 
250 
2N3,(13 
PNP 
GP 
400 
150 
150 
lG-45 
50 
1.2 
100 
.25 
2N3,(U 
NPN 
GP 
2N3705 
360 
25 
25 
75-225 
2 
.3 
50 
75 
2N3415 
NPN 
GP 
2N370,( 
360 
25 
25 
180-5,(0 
2 
.3 
50 
180 


2N3"-16 
NPN 
GP 
2N3705 
360 
50 
50 
75-225 
2 
.3 
50 
75 


2N3417 
NPN 
GP 
2N37D4 
360 
50 
50 
180-5,(0 
2 
.3 
50 
180 
2N3423 
NPN 
DU 
D2T918 
300 
30 
15 
20-200 
3 
.4 
10 
600 
2N3,(2,( 
NPN 
DU 
D2T918 
300 
30 
15 
20-200 
3 
.4 
10 
600 


II 


II 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


Z 
TI 
Py 
"'- 
0 
TYPE 
~ 
:i 
REPLACEMENT 
hff 
VCE( •••• ) 
• 


fy 


NUMBER 
•• 
u 
OR NEAREST 
TA_25°C 
VCBO 
VCEO 
1 klb 
~ 
'"on 
EQUIVALENT 
3 
°TC-2S'C 
MIN 
MAX • 
IC 
MAX • 
Ie 
MIN 
MIN 
u 
(mW) 
(V) 
(VI 
(mAl 
(VI 
(mA) 
(MHo) 


2N3425 
NPN 
OU 
300 
40 
15 
30-120 
10 
.4 
10 
20 
300 


2N3426 
NPN 
SW 
2N3724 
600 
25 
12 
30-120 
300 
.33 
300 
4SO 


2N3436 
NCH 
FE 
2N3458 
SEE FEY INTERCHANGEABilITY 
LIST 


2N3437 
NCH 
FE 
2N3459 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3438 
NCH 
FE 
2N3460 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3439 
NPN 
GP 
lW 
450 
350 
40-160 
20 
25 
15 


2N3440 
NPN 
GP 
2N5058 
lW 
300 
250 
40-160 
20 
25 
15 


2N3444 
NPN 
SW 
2N3444 
lW 
80 
50 
20-60 
500 
.35 
ISO 
ISO 


2N3450 
NPN 
SW 
2N2243 
600 
120 
60 
40-120 
ISO 
.5 
ISO 
100 


2N3451 
PNP 
SW 
2N3576 
300 
6 
6 
30-120 
10 
.16 
10 
500 


2N3452 
NCH 
FE 
2N3821 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3453 
NCH 
FE 
2N3821 
SEE FEY INTERCHANGEABiliTY 
LIST 


2N3454 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3455 
NCH 
FE 
2N3B21 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3456 
NCH 
FE 
2N3821 
SEE FEY INTERCHANGEABILITY 
liST 


2N3457 
NCH 
FE 
SEE FEY INTERCHANGEABilITY 
LIST 


2N345B 
NCH 
FE 
2N345B 
SEE FET INTERCHANGEABILITY 
LIST 


2N3459 
NCH 
FE 
2N3459 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3460 
NCH 
FE 
2N3460 
SEE FEnNTERCHANGEABlli 
LIST 


2N3462 
NPN 
GP 
2N930 
300 
50 
35 
100-300 
.01 
.35 
5 
ISO 
10 


2N3463 
NPN 
GP 
2N2586 
300 
60 
45 I 
120-360 
.01 
.35 
1 
ISO 
45 


2N3464 
NPN 
GP 
2N2270 
'5W 
60 
40 
35-100 
200 
1 
200 
30 
SO 


2N3465 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N3466 
NCH 
FE 
2N3821 
SEE FET INTERCHANGEABILITY 
LIST 


2N3467 
PNP 
SW 
2N3467 
lW 
40 
40J 
40-120 
500 
.3 
ISO 
175 


2N3468 
PNP 
SW 
2N3468 
lW 
50 
50 
25-75 
500 
.35 
ISO 
ISO 


2N3478 
NPN 
RF 
2N3570 
200 
30 
15 
25-1 SO 
2 
25 
7SO 


2N3479 
P-N 
UJ 
2N1671A 
SEE UNIJUNCTION 
INTERCHANGEABilITY 
LIST 


2N34BO 
P-N 
UJ 
2N2646 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 
2N3481 
P-N 
UJ 
2N4B53 
SEE UNIJUNCTION 
INTERCHANGEABilITY 
LIST 
2N3482 
P-N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABilITY 
LIST 
2N3483 
P-N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABilITY 
LIST 


2N3484 
P-N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABilITY 
LIST 


2N3485 
PNP 
GP 
2N3485 
400 
60 
40 
40-120 
150 
.4 
ISO 
200 


2N3485A 
PNP 
GP 
2N3485A 
400 
60 
60 
40-120 
ISO 
.4 
150 
200 


2N3486 
PNP 
GP 
2N3486 
400 
60 
40 
100-300 
150 
.4 
ISO 
200 


2N3486A 
PNP 
GP 
2N3486A 
400 
60 
60 
100-300 
ISO 
.4 
ISO 
200 


2N3493 
NPN 
SW 
150 
12 
8 
40-120 
.5 
.15 
.01 
400 


2N3494 
PNP 
GP 
2N3494 
600 
80 
BO 
35- 
100 
.3 
10 
40 
200 


2N3495 
PNP 
GP 
2N3495 
600 
120 
120 
35- 
.1 
.35 
10 
40 
ISO 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ElKTIIICAL 
CHARACTERISTICS 
~ 
TI 
Py 
"'- 
TYPE 
1: 
:i 
REPlACEMENT 
hFt 
VCE(ta'l 
., 
Iy 


NUMBER 
'" 
OR NEAREST 
TA _25°C 
VCBO 
VCEO 
~ 
~ 
1 kHz 


Oft 
EQUIVALENT 
3 
·YC-25°C 
MIN 
MAX ., 
Ie 
MAX • 
Ie 
MIN 
MIN 
u 
(VI 
(VI 
(mA) 
(V) 
(mA) 
(MHz) 
(mWI 


2N3496 
PNP 
GP 
2N3496 
400 
80 
80 
35- 
100 
.3 
10 
40 
200 
2N3497 
PNP 
GP 
2N3497 
400 
120 
120 
35- 
.1 
.35 
10 
40 
150 
2N3498 
NPN 
GP 
2N2102 
lW 
100 
100 
40-120 
150 
.2 
10 
50 
150 
2N3499 
NPN 
GP 
2N2102 
lW 
100 
100 
100-300 
150 
.2 
10 
75 
150 


2N3500 
NPN 
GP 
2N2102 
lW 
150 
150 
40-120 
150 
.2 
10 
50 
150 
2N3501 
NPN 
GP 
2N2102 
lW 
150 
150 
100-300 
150 
.2 
10 
75 
150 
2N3502 
PNP 
GP 
2N3502 
700 
45 
45 
115-300 
50 
.25 
50 
135 
200 
2N3503 
PNP 
GP 
2N3503 
700 
60 
60 
115·300 
50 
.25 
50 
135 
200 


2N3504 
PNP 
GP 
2N3504 
400 
45 
45 
115-300 
50 
.25 
50 
135 
200 
2N3505 
PNP 
GP 
2N3505 
400 
60 
60 
115-300 
50 
.25 
50 
135 
200 
2N3506 
NPN 
SW 
IW 
60 
40 
40-200 
1.5 
1 
1.5 
60 
2N3507 
NPN 
SW 
lW 
80 
50 
30-150 
1.5 
1 
1.5 
60 


2N3508 
NPN 
SW 
2N3724 
400 
40 
20 
40-120 
10 
.25 
10 
500 
2N3509 
NPN 
SW 
2N3724 
400 
40 
20 
100-300 
10 
.25 
10 
500 
2N3510 
NPN 
SW 
2N3724 
360 
40 
10 
25-150 
150 
.25 
10 
350 
2N3511 
NPN 
SW 
2N3724 
360 
40 
15 
30-120 
150 
.25 
10 
450 


2N3512 
NPN 
SW 
2N2537 
800 
60 
35 
10- 
500 
1 
500 
250 
2N3513 
NPN 
DU 
2N2640 
250 
80 
40 
50-200 
1 
1.2 
50 
50 
50 
2N35U 
NPN 
DU 
250 
80 
40 
50-200 
1 
1.2 
50 
50 
50 
2N3515 
NPN 
DU 
250 
80 
40 
50-200 
1 
1.2 
50 
50 
50 


2N3516 
NPN 
DU 
2N2639 
250 
100 
60 
50-200 
1 
1.2 
50 
50 
60 
2N3517 
NPN 
DU 
250 
100 
60 
50-200 
1 
1.2 
50 
50 
60 
2N3518 
NPN 
DU 
250 
100 
60 
50-200 
1 
1.2 
50 
50 
60 
2N3519 
NPN 
DU 
250 
60 
30 
150-600 
1 
1 
5 
150 
60 


2N3520 
NPN 
DU 
250 
60 
30 
150-600 
1 
1 
5 
150 
60 
2N3521 
NPN 
DU 
2N2643- 
300 
70 
55 
100-300 
.01 
1 
10 
30 
2N3522 
NPN 
DU 
2N2643 
250 
70 
55 
100-300 
.01 
1 
10 
30 
2N3523 
NPN 
DU 
250 
70 
55 
100-300 
.01 
1 
10 
30 


2N3524 
NPN 
DU 
2N2640 
250 
70 
50 
100-300 
.01 
1 
10 
30 
2N3526 
NPN 
GP 
800 
130 
120 
30-120 
30 
1 
50 
25 
40 
2N3527 
PNP 
SW 
2N29« 
400 
30 
30 
25-75 
_1 
100 
5 
2N3544 
NPN 
IF 
2N3572 
300 
25 
25- 
10 
600 


2N3545 
PNP 
GP 
2N3978 
360 
20 
20 
40-120 
10 
_2 
10 
250 
2N3546 
PNP 
SW 
2N3576 
360 
15 
12 
30-120 
10 
.15 
10 
700 
2N3547 
PNP 
GP 
2N3799 
360 
60 
60 
100-500 
1 
1 
10 
120 
45 
2N3548 
PNP 
GP 
2N2604 
400 
60 
45 
100-300 
_01 
1 
10 
150 
60 


2N3549 
PNP 
GP 
2N2604 
400 
60 
60 
100-500 
.01 
1 
10 
150 
60 
2N3550 
PNP 
SW 
2N2944 
400 
60 
45 
20Q-600 
.01 
.9 
5 
300 
60 
2N3553 
NPN 
RF 
2N3553 
"7W 
65 
40 
10-100 
250 
1 
250 
400 
2N3554 
NPN 
SW 
2N3554 
800 
60 
30 
25-100 
750 
.7 
750 
150 


II 


II 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
EUCTRICAl 
CHARACTEllISTICS 
~ 
TI 
Py 
"'- 
TYPE 
~ 
:i 
REPLACEMENT 
hFE 
VCE( •••• ) 
4P 
Fy 


NUMHR 
"' 
II 
OIl 
NEAREST 
TA. _25°C 
VCBO 
VCW 
1 kHz 
a 
~ 


EQUIVALENT 


°TC-25·C 
MIN 
MAX 
•• 
IC 
MAX 
•• 
IC 
MIN 
MIN 
v 
(VI 
(VI 
(mA) 
(V) 
(mA) 
(MHz) 
(mW) 


2N3563 
NPN 
RF 
TIS62 
200 
30 
12 
20-200 
B 
20 
600 


2N35~ 
NPN 
RF 
2N~996 
200 
30 
15 
20- 
15 
.3 
20 
20 
~OO 


2N3565 
NPN 
GP 
A5T3565 
200 
30 
25 
15Q-600 
1 
.35 
1 
~O 


2N3566 
NPN 
GP 
T1S97 
300 
~o 
30 
150-600 
10 
1 
100 
~O 


2N3567 
NPN 
GP 
A5T3567 
300 
SO 
~O 
~0·120 
150 
.25 
150 
60 


2N356S 
NPN 
GP 
A5T356S 
300 
SO 
60 
~0-120 
150 
.25 
150 
60 


2N3569 
NPN 
GP 
A5T3569 
300 
SO 
~O 
100-300 
150 
.35 
ISO 
60 


2N3570 
NPN 
RF 
2N3570 
200 
30 
15 
20-150 
5 
20 
ISO 


2N3571 
NPN 
RF 
2N3571 
200 
25 
15 
20-200 
5 
20 
ISO 


2N3572 
NPN 
RF 
2N3572 
200 
25 
13 
20-300 
5 
20 
100 


2N3573 
PCH 
FE 
2N3573 
SEE FET INTERCHANGEABILITY 
LIST 


2N357~ 
PCH 
FE 
2N3574 
SEE FET INTERCHANGEABILITY 
LIST 


2N3575 
PCH 
FE 
2N3575 
SEE FET INTERCHANGEABILITY 
LIST 


2N3576 
PNP 
SW 
2N3576 
360 
20 
15 I 
~0-120 
10 
.15 
10 
400 


2N357S 
PeH 
FE 
2N26OS 
SEE FET INTERCHANGEABILITY 
LIST 


2N3579 
PNP 
Gp 
2N3799 
~OO 
60 
60 
30-120 
1 
.5 
5 
30 
80 


2N35BO 
PNP 
GP 
2N3799 
400 
60 
60 
6Q-2~0 
1 
.5 
5 
60 
SO 


2N35S1 
PNP 
GP 
2N3799 
400 
50 
40 
50-1 SO 
.1 
.5 
5 
50 
30 


2N3582 
PNP 
GP 
2N3799 
400 
50 
~O 
100-300 
.1 
.5 
5 
100 
30 


2N35S6 
PNP 
SW 
3Nl0S 
125 
45 
45 
.1 


2N3587 
NPN 
OU 
2N2~0 
300 
60 
45 
S0-500 
1 
1 
10 
80 


2N3600 
NPN 
RF 
2N4252 
200 
30 
15 
20-1 SO 
3 
40 
8SO 


2N3608 
PeH 
FE 
3N155 
SEE FET INTERCHANGEA81L1TY 
LIST 


2N3609 
PeH 
FE 
SEE FET INTERCHANGEABilITY 
LIST 


2N3610 
PeH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N3631 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N3633 
NPN 
SW 
300 
15 
6 
50-150 
10 
.21 
3 
1.3G 


2N3634 
PNP 
GP 
2N3634 
IW 
140 
140 
50-150 
50 
.5 
50 
40 
ISO 


2NJ635 
PNP 
GP 
2N3635 
lW 
140 
140 
100-300 
SO 
.5 
SO 
80 
200 


2N3636 
PNP 
GP 
2N3636 
lW 
175 
175 
5().ISO 
SO 
.5 
SO 
40 
ISO 


2N3637 
PNP 
GP 
2N3637 
lW 
175 
175 
100-300 
SO 
.5 
SO 
80 
200 


2N3638 
PNP 
SW 
A5T3638 
300 
25 
25 
30- 
SO 
.25 
SO 
100 


2N363SA 
PNP 
SW 
A5T363SA 
300 
25 
25 
100- 
SO 
.25 
50 
ISO 


2N3639 
PNP 
SW 
200 
6 
6 
30-120 
10 
.16 
10 
500 


2N3~0 
PNP 
SW 
200 
12 
12 
30-120 
10 
.2 
10 
500 


2N~1 
NPN 
RF 
2N5~~9 
350 
60 
30 
~0-120 
ISO 
.22 
ISO 
2SO 


2N~2 
NPN 
RF 
2N5~49 
3SO 
60 
45 
~0-120 
ISO 
.22 
ISO 
2SO 


2N3~3 
NPN 
RF 
2N5«9 
350 
60 
30 
100-300 
ISO 
.22 
ISO 
2SO 


2N36« 
PNP 
SW 
A5T36~4 
300 
~5 
45 
100-300 
ISO 
.~ 
ISO 
200 


2N~5 
PNP 
SW 
A5T3~5 
300 
60 
60 
100-300 
150 
.~ 
ISO 
200 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ElECTRICAL 
CHARACTERISTICS 


~ 
TI 
Pi 
"'- 
TV'" 
J 


!i 
REl'lACEMENT 
hFE 
VCE( •••• ) 
• 


Iy 


NUMBER 
v 
OR NEAREST 
TA -25"C 
VCIO 
VCEO 
1 kHz 


'" 
EQUIVALENT 
~ 
'TC-25"C 
MIN 
MAX • 


IC 
MAX 
4P 
IC 
MIN 
MIN 
v 
IV) 
ImA) 
(MHz) 
(mW) 
(V) 
IV) 
ImA) 


2N3646 
NPN 
SW 
A5T3903 
200 
40 
15 
30-120 
30 
.3 
30 
3SO 


2N3647 
NPN 
SW 
400 
40 
10 
25-1 SO 
ISO 
.25 
10 
20 
3SO 


2N3648 
NPN 
SW 
400 
40 
15 
30-120 
150 
.25 
10 
20 
4SO 


2N3659 
NPN 
GP 
2N5058 
'4W 
220 
170 
20- 
10 
20 
SO 


2N3660 
PNP 
GP 
2N4030 
'5W 
40 
30 
25-100 
500 
1.2 
500 
25 


2N3661 
PNP 
GP 
2N4030 
'5W 
60 
50 
25-100 
500 
1.2 
500 
25 


2N3662 
NPN 
RF 
T1S62 
200 
18 
12 
20- 
8 
.6 
10 
700 


2N3663 
NPN 
RF 
TIS62 
200 
30 
12 
20- 
8 
.6 
10 
700 


2N3664 
NPN 
RF 
'5W 
60 
60 
8-80 
50 
.75 
250 
300 


2N3665 
NPN 
SW 
'5W 
120 
80 
40-120 
150 
.5 
150 
60 


2N3666 
NPN 
SW 
'5W 
120 
80 
100-300 
150 
.5 
150 
60 


2N3671 
PNP 
GP 
2N2905 
600 
60 
50 
75-225 
150 
.4 
150 
200 


2N3672 
PNP 
GP 
2N2907 
400 
60 
50 
75-225 
150 
... 
150 
200 


2N3673 
PNP 
GP 
2N3486A 
350 
60 
50 
75-225 
150 
... 
150 
200 


2N3677 
PNP 
SW 
2N2944 
400 
30 
20 
5 


2N3678 
NPN 
GP 
2N2218A 
800 
75 
55 
40-120 
150 
.4 
150 
250 


2N3679 
P-N 
UJ 
SEE UNIJUNCTlQN 
INTERCHANGEA81L1TY 
LIST 


2N3680 
NPN 
DU 
2N3680 
300 
60 
50 
150-600 
.01 
.7 
10 
300 
60 


2N3681 
NPN 
RF 
2N3570 
200 
10 
7 
20-220 
2 
.37 
4 
20 
l.3G 


2N3682 
NPN 
RF 
2N918 
360 
40 
15 
40-120 
10 
45 
600 


2N3683 
NPN 
RF 
2N3570 
200 
30 
12 
20-150 
8 
30 
IG 


2N3684 
NtH 
FE 
2N3822 
SEE FET INTERCHANGEABILITY 
LIST 


2N3685 
NCH 
FE 
2N3821 
SEE FET INTERCHANGEA81L1TY 
LIST 


2N3686 
NCH 
FE 
2N3821 
SEE FET INTERCHANGEABILITY 
LIST 


2N3687 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N3688 
NPN 
RF 
T1S84 
200 
40 
40 
30- 
4 
400 


2N3689 
NPN 
RF 
T1S84 
200 
40 
40 
30- 
4 
400 


2N3690 
NPN 
RF 
TIS84 
200 
40 
40 
30- 
4 
400 


2N3691 
NPN 
GP 
TIS99 
200 
35 
25 
40- 
10 
.7 
10 
40 
200 


2N3692 
NPN 
GP 
TIS98 
200 
35 
25 
100- 
10 
.7 
10 
100 
200 


2N3693 
NPN 
RF 
2N4994 
200 
45 
45 
40- 
10 
200 


2N3694 
NPN 
RF 
2N4995 
200 
45 
45 
100- 
10 
200 


2N3695 
PCH 
FE 
2N3329 
SEE FET INTERCHANGEABILITY 
LIST 


2N3696 
PCH 
FE 
2N3329 
SEE FET INTERCHANGEABILITY 
LIST 


2N3697 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N3698 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N3700 
NPN 
GP 
2N720A 
500 
140 
80 
100-300 
150 
.2 
150 
80 
100 


2N3701 
NPN 
GP 
2N720A 
500 
140 
80 
40-120 
150 
.2 
150 
30 
80 


2N3702 
PNP 
GP 
2N3702 
360 
40 
25 
60-300 
50 
.25 
50 
100 


2N3703 
PNP 
GP 
2N3703 
360 
50 
30 
30-150 
50 
.25 
50 
100 


II 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


II 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


Z 
Pr 
hf. 
Q 
TI 
TYPE 
~ 
:c 
REPlACEMENT 
hFE 
VCE(••••) 
GP 
fr 


NUMBER 
3 
~ 
OR NEAREST 
fA =25°C 
VCBO 
VCEO 
1 kHz 
in 
EQUIVALENT 
2 
3 
·'C=25°C 
MIN 
MAX 
IC 
MAX 
GP 
IC 
MIN 
MIN 
v 
GP 


(mW) 
IV) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


2N3704 
NPN 
GP 
2N3704 
360 
50 
30 
100-300 
50 
.6 
100 
100 
2N3705 
NPN 
GP 
2N3705 
360 
50 
30 
50-150 
50 
.8 
100 
100 
2N3706 
NPN 
GP 
2N3706 
360 
40 
20 
30-600 
50 
1 
100 
100 
2N3707 
NPN 
GP 
2N3707 
360 
30 
30 
100-400 
.1 
1 
10 
100 


2N3708 
NPN 
GP 
2N3708 
360 
30 
30 
45-660 
1 
1 
10 
45 
2N3709 
NPN 
GP 
2N3709 
360 
30 
30 
45-165 
1 
1 
10 
45 
2N3710 
NPN 
GP 
2N3710 
360 
30 
30 
90-330 
1 
1 
10 
90 
2N3711 
NPN 
GP 
2N3711 
360 
30 
30 
180-660 
1 
1 
10 
180 


2N3712 
NPN 
GP 
800 
150 
150 
30-150 
30 
2 
50 
25 
40 
2N3721 
NPN 
GP 
2N3711 
360 
18 
18 
6D-66O 
10 
2N3722 
NPN 
SW 
2N3725 
800 
80 
60 
40-150 
100 
.22 
100 
300 
2N3723 
NPN 
SW 
800 
100 
80 
40-150 
100 
.25 
10 
300 


2N3724 
NPN 
SW 
2N3724 
800 
50 
30 
6Q-150 
100 
.2 
100 
300 
2N3724A 
NPN 
SW 
2N3724A 
lW 
50 
30 
6Q-150 
100 
.2 
100 
300 
2N3725 
NPN 
SW 
2N3725 
SOO 
SO 
50 
6Q-150 
100 
.26 
100 
300 
2N3725A 
NPN 
SW 
2N3725A 
lW 
80 
50 
60-150 
100 
.26 
100 
300 


2N3726 
PNP 
DU 
2N3810 
400 
45 
45 
135-350 
1 
.25 
50 
135 
200 
2N3727 
PNP 
DU 
2N3S10 
400 
45 
45 
135-350 
1 
.25 
50 
135 
200 
2N3728 
NPN 
DU 
2N2060 
450 
60 
30 
80-280 
150 
.22 
150 
50 
250 
2N3729 
NPN 
DU 
2N2060 
450 
60 
30 
80-280 
150 
.22 
150 
50 
250 


2N3734 
NPN 
SW 
2N3734 
lW 
50 
30 
30-120 
lA 
.2 
10 
300 
2N3734A 
NPN 
SW 
2N3734 
lW 
50 
30 
30-120 
lA 
.9 
lA 
250 
2N3735 
NPN 
SW 
2N3735 
lW 
75 
50 
20-80 
lA 
.2 
10 
250 
2N3735A 
NPN 
SW 
2N3735 
IW 
75 
50 
20-S0 
lA 
.9 
lA 
250 


2N3736 
NPN 
SW 
500 
50 
30 
30-120 
IA 
.2 
10 
300 
2N3736A 
NPN 
SW 
500 
50 
30 
30-120 
IA 
.9 
lA 
250 
2N3737 
NPN 
SW 
500 
75 
50 
20-80 
lA 
.2 
10 
250 
2N3737A 
NPN 
SW 
500 
75 
50 
20-80 
lA 
.9 
lA 
250 


2N3742 
NPN 
GP 
2N5058 
lW 
300 
300 
20-200 
30 
1 
10 
20 
30 
2N3743 
PNP 
GP 
lW 
300 
300 
25·250 
30 
5 
10 
30 
30 
2N3762 
PNP 
SW 
2N3244 
lW 
40 
40 
30-120 
lA 
.1 
10 
180 
2N3763 
PNP 
SW 
2N3245 
lW 
60 
60 
20-80 
lA 
.1 
10 
150 


2N3764 
PNP 
GP 
2N3486 
500 
40 
40 
30-120 
lA 
.1 
10 
180 
2N3765 
PNP 
GP 
2N3486A 
500 
60 
60 
20-80 
lA 
_1 
10 
150 
2N3774 
PNP 
GP 
2N4030 
'5W 
40 
20-60 
200 
.2 
200 
I 
2N3775 
PNP 
GP 
2N4030 
'5W 
60 
60 
2Q-60 
200 
_2 
200 
1 


2N3776 
PNP 
GP 
'5W 
80 
80 
20-60 
200 
.2 
200 
1 
2N3777 
PNP 
GP 
'5W 
100 
100 
2Q-60 
200 
.2 
200 
1 
2N3778 
PNP 
GP 
'5W 
40 
40 
10-40 
200 
.2 
200 
1 
2N3779 
PNP 
GP 
'5W 
60 
60 
10-40 
200 
.2 
200 
1 


TRANSISTOR INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


Z 
TI 
Py 
!of. 
Q 
TYPE 
1: 
:( 
REPLACEMENT 
hFf 
VCE(••••) 
• 
fy 


NUMBER 
~ 
~ 
OR NEAREST 
TA-25°C 
VCBO 
VCEO 
1 kHz: 
::: 
EQUIVALENT 
~ 
·'C=25°C 
MIN 
MAX • 
IC 
MAX • 
IC 
MIN 
MIN 
v 
(mW) 
(VI 
(VI 
(mA) 
(V) 
(mA) 
(MHz) 


2N3780 
PNP 
GP 
'5W 
80 
80 
10-.0 
200 
.2 
200 
1 
2N3781 
PNP 
GP 
'5W 
100 
100 
10·.0 
200 
.2 
200 
1 
2N3782 
PNP 
GP 
2N.030 
'5W 
.0 
.0 
10-60 
lA 
.75 
lA 
1 
2N3795 
PNP 
GP 
'5W 
120 
120 
12-36 
10 
.2 
10 
.5 


2N3796 
NCH 
FE 
SEEFETINTERCHANGEABILITYLIST 
2N3797 
NCH 
FE 
SEEFETINTERCHANGEABILITYLIST 
2N3798 
PNP 
GP 
2N3798 
360 
60 
60 
150-.50 
.5 
.2 
.1 
150 
30 
2N3799 
PNP 
GP 
2N3799 
360 
60 
60 
300-900 
.5 
.2 
.1 
300 
30 


2N38oo 
PNP 
OU 
2N3352 
250 
60 
60 
150-'50 
.1 
.2 
.1 
150 
100 
2N3801 
PNP 
DU 
2N3352 
250 
60 
60 
300-900 
.1 
.2 
.1 
300 
100 
2N3802 
PNP 
DU 
2N33'7 
250 
60 
60 
150-.50 
.1 
.2 
.1 
150 
100 
2N3B03 
PNP 
DU 
2N3351 
250 
60 
60 
300-900 
.1 
.2 
.1 
300 
100 


2N3BO' 
PNP 
DU 
2N3350 
250 
60 
60 
150-'50 
.1 
.2 
.1 
150 
100 
2N38a.A 
PNP 
DU 
2N3350 
250 
60 
60 
150-.50 
.1 
.2 
.1 
150 
30 
2N3805 
PNP 
DU 
2N3350 
250 
60 
60 
300-900 
.1 
.2 
.1 
300 
100 
2N3B05A 
PNP 
DU 
2N3350 
250 
60 
60 
300-900 
.1 
.2 
.1 
300 
30 


2N3806 
PNP 
DU 
2N3806 
500 
60 
60 
15a-.50 
.1 
.2 
.1 
150 
100 
2N3807 
PNP 
DU 
2N3807 
500 
60 
60 
300-900 
.1 
.2 
.1 
300 
100 
2N3808 
PNP 
DU 
2N3BOB 
500 
60 
60 
15a-.50 
.1 
.2 
.1 
150 
100 
2N3809 
PNP 
DU 
2N3809 
500 
60 
60 
300-900 
.1 
.2 
.1 
300 
100 


2N3Bl0 
PNP 
DU 
2N3810 
500 
60 
60 
15a-.50 
.1 
.2 
.1 
150 
100 
2N3810A 
PNP 
DU 
2N3810 
500 
60 
60 
15a-.50 
.1 
.2 
.1 
150 
30 
2N3Bll 
PNP 
DU 
2N3811 
500 
60 
60 
300-900 
.1 
.2 
.1 
300 
100 
2N3811A 
PNP 
DU 
2N3811 
500 
60 
60 
300-900 
.1 
.2 
.1 
300 
30 


2N3812 
PNP 
DU 
350 
60 
60 
15a-.50 
.1 
.2 
.1 
150 
100 
2N3813 
PNP 
DU 
350 
60 
60 
300-900 
.1 
.2 
.1 
300 
100 
2N38U 
PNP 
DU 
350 
60 
60 
15a-.50 
.1 
.2 
.1 
150 
100 
2N3815 
PNP 
DU 
350 
60 
60 
300-900 
.1 
.2 
.1 
300 
100 


2N3816 
PNP 
DU 
350 
60 
60 
150-'50 
.1 
.2 
.1 
150 
100 
2N3816A 
PNP 
DU 
250 
60 
60 
150-.50 
.1 
.2 
.1 
150 
30 
2N3817 
PNP 
DU 
350 
60 
60 
300-900 
.1 
.2 
.1 
300 
100 
2N3817A 
PNP 
DU 
250 
60 
60 
300-900 
.1 
.2 
.1 
300 
30 


2N3819 
NCH 
FE 
2N3B19 
SEEFETINTERCHANGEABILITYLIST 
2N3820 
PCH 
FE 
2N3820 
SEEFETINTERCHANGEABilITYLIST 
2N3821 
NCH 
FE 
2N3821 
SEEFETINTERCHANGEABILITYLIST 
2N3822 
NCH 
FE 
2N3822 
SEEFETINTERCHANGEABILITYLIST 
, 


2N3823 
NCH 
FE 
2N3823 
SEEFETINTERCHANGEABILI'rvLIST 
2N3B2. 
NCH 
FE 
2N38U 
SEEFETINTERCHANGEABILIr LIST 
2N3825 
NPN 
RF 
250 
30 
15 
20- 
2 
.25 
2 
200 
2N3B26 
NPN 
RF 
2N.99. 
360 
60 
.5 
.0- 160 
10 
200 


II 


II 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELKTRICAL CHARACTERISTICS 
z 
Pr 
hf. 
Q 
TI 
TYPE 
~ 
:c 
REPlACEMENT 
hFE 
VCE(tol) 
• 


fr 


NUMBER 
.. 
li 
OR NEAREST 
TA-2SoC 
Vcao 
VCEO 
.. 
1 kHz 
2 
;;; 
EQUIVALENT 
3 
°TC-25°C 
M1N 
MAX • 
IC 
MAX • 
Ie 
M1N 
MIN 
v 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


2N3827 
NPN 
RF 
2N~997 
360 
60 
~5 
lQO-.100 
10 
200 
2N3828 
NPN 
RF 
300 
~o 
~o 
30-200 
12 
360 
2N3829 
PNP 
SW 
2N3829 
360 
35 
20 
30-120 
30 
.18 
10 
350 
2N3830 
NPN 
GP 
2N2193 
IW 
80 
50 
30- 
150 
.3 
ISO 
200 


2N3831 
NPN 
GP 
2N2193 
lW 
70 
~o 
35- 
ISO 
.3 
ISO 
200 
2N3832 
NPN 
SW 
200 
15 
6 
25-125 
2 
.~ 
10 
800 
2N3838 
NIP 
GP 
250 
60 
~O 
100-300 
ISO 
.~ 
ISO 
60 
200 
2N3839 
NPN 
RF 
2N3571 
200 
30 
15 
30- 
3 
200 


2N3840 
PNP 
SW 
2N29~6 
~OO 
50 
SO 
30- 
.2 
.1 
5 
6 
2N3841 
PNP 
SW 
2N29~6 
300 
100 
100 
15- 
.2 
.12 
5 
1.5 


2N3842 
PNP 
SW 
2N29~6 
300 
120 
120 
10- 
1 
1 
2N38~3 
NPN 
RF 
TIS9~ 
200 
30 
30 
20-~0 
2 
1 
10 
60 


2N38~3A 
NPN 
RF 
TIS9~ 
200 
30 
30 
2~0 
2 
1 
10 
60 
2N3~ 
NPN 
RF 
TIS9~ 
200 
30 
30 
35-70 
2 
I 
10 
90 
2N384~A 
NPN 
RF 
TIS9~ 
200 
30 
30 
35-70 
2 
I 
10 
90 
2N3845 
NPN 
RF 
TIS9~ 
200 
30 
30 
60-120 
2 
I 
10 
120 


2N3845A 
NPN 
RF 
TIS9~ 
200 
30 
30 
60-120 
2 
1 
10 
120 
2N385~ 
NPN 
RF 
TlS9~ 
200 
18 
18 
35-70 
2 
.2 
10 
100 
2N385~A 
NPN 
RF 
TlS9~ 
200 
30 
30 
35-70 
2 
.2 
10 
100 
2N3855 
NPN 
RF 
TIS9~ 
200 
18 
18 
60-120 
2 
.2 
10 
130 


2N3855A 
NPN 
RF 
TIS9~ 
200 
30 
30 
60-120 
2 
.2 
10 
130 
2N3856 
NPN 
RF 
TIS9~ 
200 
18 
18 
100-200 
2 
.2 
10 
1~0 
2N3856A 
NPN 
RF 
TIS9~ 
200 
30 
30 
100-200 
2 
.2 
10 
UO 
2N3858 
NPN 
RF 
TIS95 
360 
30 
30 
60-120 
2 
.125 
10 
90 


2N3858A 
NPN 
RF 
TIS95 
360 
60 
60 
60-120 
2 
.125 
10 
90 
2N3859 
NPN 
RF 
TIS95 
360 
30 
30 
100-200 
2 
.125 
10 
90 
2N3859A 
NPN 
RF 
TlS95 
360 
60 
60 
120-200 
2 
.125 
10 
90 
2N386O 
NPN 
RF 
TlS95 
360 
30 
30 
150-300 
2 
.125 
10 
90 


2N3862 
NPN 
SW 
360 
SO 
20 
50-150 
10 
.25 
10 
600 
2N3866 
NPN 
RF 
2N3866 
'5W 
55 
30 
10-200 
SO 
1 
100 
SOO 
2N3866A 
NPN 
RF 
2N3866 
'5W 
55 
30 
25-200 
SO 
1 
100 
800 
2N3867 
PNP 
SW 
lW 
~O 
~O 
~0-200 
1.5 
.75 
1.5 
60 


2N3868 
PNP 
SW 
lW 
60 
60 
30-1SO 
1.5 
.75 
1.5 
60 
2N3869 
NPN 
RF 
800 
~O 
20 
20-1SO 
30 
.7 
~SO 
~ 
2N3877 
NPN 
GP 
2N55SO 
360 
70 
70 
20- 
2 
1 
10 
2N3877A 
NPN 
GP 
2N55SO 
360 
85 
85 
20- 
2 
1 
10 


2N3880 
NPN 
RF 
2N3570 
200 
30 
15 
30-200 
3 
SO 
1.2G 
2N3881 
NPN 
RF 
600 
60 
35 
1.5 
150 
50 
70 
2N3882 
PCH 
FE 
SEEFETINTERCHANGEA81Lr LIST 
2N3900 
NPN 
GP 
2N3711 
360 
18 
18 
250-SOO 
2 
170 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


Z 
TI 
Py 
••••• 


TYPE 
>- 
Q 
REPlACEMENT 
hFE 
VCEI"") 
lIP 
Fy 
!: 
C 
OR NEAREST 
TA-25°C 
Veao 
VCEO 
NUMBER 
a 
~ 
1 kHz 


v; 
EQUIVALENT 


3 
·lC-25°C 
MIN 
MAX 
lIP 
Ie 
MAX 
@ 
IC 
MIN 
MIN 
v 
ImWI 
(VI 
(VI 
(mAl 
IVI 
(mA) 
(MHz) 


2N39OOA 
NPN 
GP 
2N3711 
360 
lB 
IS 
250-500 
2 
170 


2N3901 
NPN 
GP 
2N3711 
360 
IS 
IS 
350-700 
2 
350 


2N3903 
NPN 
SW 
2N3903 
310 
60 
.0 
50-150 
10 
.2 
10 
250 


2N390. 
NPN 
SW 
2N390. 
310 
60 
.0 
100-300 
10 
.2 
10 
300 


2N3905 
PNP 
SW 
2N3905 
310 
40 
.0 
50-150 
10 
.25 
10 
200 
2N3906 
PNP 
SW 
2N3906 
310 
40 
.0 
100-300 
10 
.25 
10 
250 
2N3907 
NPN 
DU 
2N2915 
300 
60 
.5 
60-300 
.01 
.35 
1 
60 
2N390S 
NPN 
DU 
2N2916 
300 
60 
60 
100-500 
.01 
.35 
1 
60 


2N3909 
PCH 
FE 
2N39D9 
SEEFEYINTERCHANGEABILITYLIST 


2N3910 
PNP 
SW 
2N2946A 
500 
60 
SO 
.0-160 
I 
.3 
10 
• 
2N3911 
PNP 
SW 
2N2946A 
Soo 
60 
40 
6O-UO 
I 
.3 
10 
B 
2N3910 
PNP 
SW 
2N2946A 
500 
60 
30 
90- 
I 
.3 
10 
10 


2N3913 
PNP 
SW 
400 
60 
50 
40·160 
1 
.3 
10 
• 
2N391. 
PNP 
SW 
.00 
60 
.0 
60-240 
I 
.3 
10 
S 
2N3915 
PNP 
SW 
400 
60 
30 
90- 
1 
.3 
10 
10 
2N3916 
NPN 
GP 
'5W 
150 
150 
.0-200 
150 
5 
150 
3D 
50 


2N3921 
NCH 
FE 
2N55.5 
SEEFEYINTERCHANGEABILITYLIST 


2N3922 
NCH 
FE 
SEEFEYINTERCHANGEABILITYLIST 


2N3923 
NPN 
GP 
BOO 
150 
150 
30-120 
25 
1 
25 
20 
.0 
2N3930 
PNP 
GP 
.00 
180 
180 
60-300 
10 
.25 
10 
100 
.0 


2N3931 
PNP 
GP 
2N6937 
700 
ISO 
ISO 
S0-3OO 
10 
.25 
10 
100 
.0 
2N3932 
NPN 
RF 
2N3571 
200 
30 
20 
.0-150 
2 
50 
750 
2N3933 
NPN 
RF 
200 
.0 
30 
60-200 
2 
60 
750 
2N393. 
NCH 
FE 
2N55.5 
SEEFEYINTERCHANGEABILITYLIST 


2N3935 
NCH 
FE 
2N55.6 
5EE FEYINTERCHANGEABILITYLIST 
2N39.1 
NPN 
DU 
300 
60 
.5 
.00-1200 
.01 
300 
200 
2N39.2 
NPN 
DU 
300 
60 
.5 
.00-1200 
.01 
300 
200 
2N39.3 
NPN 
DU 
500 
60 
.5 
.00-1200 
.01 
300 
200 


2N39 •• 
NPN 
DU 
500 
60 
.5 
400-1200 
.01 
JOO 
200 
2N39.5 
NPN 
GP 
2N2270 
'5W 
70 
50 
.0-250 
150 
.5 
150 
60 
2N39.6 
NPN 
GP 
2N2217 
360 
60 
.0 
50-150 
10 
.3 
50 
50 
250 
2N39.7 
NPN 
GP 
2N2219 
360 
60 
.0 
100-300 
10 
.3 
50 
100 
300 


2N39.S 
NPN 
RF 
lW 
36 
20 
15· 
50 
700 
2N3953 
NPN 
RF 
2N3571 
200 
15 
12 
30-360 
2 
40 
1.JG 


2N395. 
NCH 
FE 
SEEFEYINTERCHANGEABILITYLIST 
2N3955 
NCH 
FE 
2N55.6 
SEEFEYINTERCHANGEABILITYLIST 


2N3956 
NCH 
FE 
2N55.7 
SEEFEYINTERCHANGEABILITYLIST 


2N3957 
NCH 
FE 
2N55.7 
SEEFEYINTERCHANGEABILITYLIST 


2N395S 
NCH 
FE 
2N55.7 
SEEFEYINTERCHANGEABILITYLIST 


2N3959 
NPN 
SW 
.00 
20 
12 I 
.0-200 
10 
.3 
30 
1.3G 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
RECTRICAL 
CHARACmUSTICS 


~ 
TI 
Pr 
!of. 


TYPE 
~ 
REPLACEMENT 
hFE 
VCE(lGtl 
•• 


fy 


NUMIER 
•• • 
OR 
NEAREST 
TA _25GC 
VCBO 
VCW 
~ 


!I! 
1 kHz 
~ 
EQUIVALENT 


d 
·YC-25°C 
MIN 
MAX 
•• 
IC 
MAX ., 
IC 
MIN 
MIN 


(mW) 
(VI 
(VI 
(mA) 
(VI 
(mA) 
(MHz) 


2N396O 
NPN 
SW 
400 
20 
12 
40-200 
10 
.3 
30 
1.6G 


2N3962 
PNP 
GP 
2N3962 
360 
60 
60 
100-300 
.01 
.25 
10 
100 
40 


2N3963 
PNP 
GP 
2N3963 
360 
80 
80 
100-300 
.01 
.25 
10 
100 
40 


2N3964 
PNP 
GP 
2N3964 
360 
45 
45 
250-500 
.01 
.25 
10 
250 
50 


2N3965 
PNP 
GP 
2N3965 
360 
60 
60 
250-500 
.01 
.25 
10 
250 
50 


2N3966 
NCH 
FE 
2N3966 
SEE FET INTERCHANGEABILITY 
LIST 


2N3967 
NCH 
FE 
2N3822 
SEE FET INTERCHANGEABILITY 
LIST 


2N3968 
NCH 
FE 
2N3822 
SEE FET INTERCHANGEABILITY 
LIST 


2N3969 
NCH 
FE 
2N3821 
SEE FET INTERCHANGEABILITY 
LIST 


2N3970 
NCH 
FE 
2N3970 
SEE FET INTERCHANGEABILITY 
LIST 


2N3971 
NCH 
FE 
2N3971 
SEE FET INTERCHANGEABILITY 
LIST 


2N3972 
NCH 
FE 
2N3972 
SEE FET INTERCHANGEABILITY 
LIST 


2N3973 
NPN 
SW 
TIS133 
360 
60 
30 
35·100 
10 
.3 
150 
200 


2N3974 
NPN 
SW 
TIS133 
360 
60 
30 
55-200 
10 
.3 
150 
200 


2N3975 
NPN 
SW 
TIS133 
360 
60 
30 
35·100 
10 
.3 
150 
200 


2N3976 
NPN 
SW 
TIS133 
360 
60 
30 
55·200 
10 
.3 
150 
200 


2N3977 
PNP 
SW 
2N2944 
400 
15 
10 
40- 
5 
.1 
5 
1 


2N3978 
PNP 
SW 
2N2944 
400 
25 
20 
30- 
5 
.15 
5 
1 


2N3979 
PNP 
SW 
2N2944 
400 
40 
35 
20- 
5 
.15 
5 
1 


2N3980 
P·N 
UJ 
2N3980 
SEE UNIJUNCTIQN 
INTERCHANGEABILITY 
LIST 


2N3981 
NPN 
GP 
2N2219 
800 
60 
30 
30-120 
150 
.4 
150 
250 


2N3982 
NPN 
GP 
2N2218 
800 
50 
20 
40-140 
150 
.4 
150 
250 


2N3983 
NPN 
RF 
TIS62 
200 
30 
12 
30- 
4 
500 


2N3984 
NPN 
RF 
TIS63 
200 
30 
12 
20- 
4 
400 


2N3985 
NPN 
RF 
TIS64 
200 
30 
12 
20- 
4 
300 


2N3993 
PCH 
FE 
2N3993 
SEE FET INTERCHANGEABILITY 
LIST 


2N3994 
PCH 
FE 
2N3994 
SEE FET INTERCHANGEABILITY 
LIST 


2N4006 
PNP 
SW 
2N2944A 
400 
10 
6 
40 
20 


2N4007 
PNP 
SW 
2N2945A 
400 
20 
15 
30 
15 


2N4008 
PNP 
SW 
2N2946A 
400 
35 
30 
20 
15 


2N4009 
PNP 
SW 
400 
10 
6 
40 
20 


2N4010 
PNP 
SW 
400 
20 
15 
30 
15 


2N4011 
PNP 
SW 
400 
35 
30 
20 
15 


2N4013 
NPN 
SW 
2N4013 
360 
60 
40 
60-150 
100 
JOO 


2N40U 
NPN 
SW 
2N40U 
360 
80 
50 
60-150 
100 
300 


2N4015 
PNP 
DU 
2N3350 
400 
60 
60 
135·350 
1 
.25 
50 
135 
200 


2N4016 
PNP 
DU 
2N3350 
600 
60 
60 
135-350 
1 
.25 
50 
135 
200 


2N4017 
PNP 
DU 
2N3352 
600 
80 
80 
100-500 
1 
40 


2N4018 
PNP 
DU 
2N3352 
400 
60 
60 
100 
7 


2N4019 
PNP 
DU 
2N3350 
400 
45 
45 
250 
50 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELKTltICAl 
CHARACTERISTICS 


Z 
TI 
Py 
ht. 
0 
TYPE 
5 
:i 
REPLACEMENT 
hFE 
VCE(sa') 
@ 
It 


NUMBER 
... 
~ 
otl NEAREST 
TA=25°C 
VCBO 
VCEO 
1 kHz 
2 
;;; 
EQUIVALENT 
3 
·TC"'" 25°C 
MIN 
MAX 
•• 
IC 
MAX •• 
IC 
MIN 
MIN 
u 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MH,) 


2N.020 
PNP 
DU 
2N3350 
.00 
.5 
.5 
200-500 
.01 
.25 
10 
250 
50 
2N'021 
PNP 
DU 
2N3350 
.00 
60 
60 
100-350 
.01 
.25 
10 
100 
.0 
2N.022 
PNP 
DU 
2N33S0 
.00 
60 
60 
250·500 
.01 
.25 
10 
250 
50 
2N.023 
PNP 
DU 
2N3350 
.00 
.5 
.5 
250·500 
.01 
.25 
10 
250 
50 


2N.OU 
PNP 
DU 
2N3350 
.00 
60 
60 
100-350 
.01 
.25 
10 
100 
40 
2N.02S 
PNP 
DU 
2N33S0 
.00 
60 
60 
250-500 
.01 
.25 
10 
250 
50 
2N'026 
PNP 
GP 
2N"026 
500 
60 
60 
.0·120 
100 
I 
lA 
100 
2N'027 
PNP 
GP 
2N.027 
500 
BO 
BO 
.0·120 
100 
.5 
500 
100 


2N'02B 
PNP 
GP 
2N'02B 
500 
60 
60 
100-300 
100 
1 
lA 
150 
2N'029 
PNP 
GP 
2N'029 
500 
BO 
BO 
100-300 
100 
.5 
500 
150 
2N'030 
PNP 
GP 
2N'030 
BOO 
60 
60 
.0-120 
100 
1 
lA 
100 
2N'031 
PNP 
GP 
2N.031 
BOO 
BO 
BO 
.0·120 
100 
.5 
500 
100 


2N.0J2 
PNP 
GP 
2N.032 
BOO 
60 
60 
100-300 
100 
1 
lA 
150 
2N'033 
PNP 
GP 
2N"033 
BOO 
BO 
BO 
100-300 
100 
.5 
500 
150 
2N.03. 
PNP 
GP 
2N3250 
360 
.0 
.0 
70-200 
10 
.13 
1 
50 
.00 
2N'035 
PNP 
GP 
2N32S0 
360 
.0 
.0 
150·300 
10 
.13 
1 
150 
.50 


2N.036 
PNP 
GP 
2N'030 
'5W 
90 
65 
.0- 140 
150 
60 
2N'037 
PNP 
GP 
2N290' 
lW 
60 
.0 
50-250 
150 
60 
2N'03B 
NCH 
FE 
SEEFETINTERCHANGEABILITYLIST 
2N.039 
NCH 
FE 
SEEFETINTERCHANGEABILITYLIST 


2N.0.2 
NPN 
DU 
2N36BO 
300 
60 
60 
200-600 
.01 
.35 
1 
200 
2N'C.3 
NPN 
DU 
2N3610 
300 
.5 
'S 
10-100 
.01 
.35 
1 
150 
2N'C.' 
NPN 
DU 
2N3610 
.00 
60 
60 
200-600 
.01 
.35 
1 
200 
2N.C.S 
NPN 
DU 
2N3610 
.00 
.5 
.5 
10-100 
.01 
.35 
1 
150 


2N4C.6 
NPN 
SW 
2N372. 
BOO 
50 
30 
.0-150 
100 
2S0 
2N'C.7 
NPN 
SW 
2N3725 
BOO 
10 
50 
40-150 
100 
250 
2N.051 
PNP 
GP 
2N40SB 
360 
30 
30 
100-400 
.1 
.7 
10 
2N4059 
PNP 
GP 
2N'OS9 
360 
30 
30 
.5-660 
1 
.7 
10 


2N.06O 
PNP 
GP 
2N.06O 
360 
30 
30 
'5-165 
1 
.7 
10 
2N4061 
PNP 
GP 
2N4061 
360 
30 
30 
90-330 
1 
.7 
10 


2N4062 
PNP 
GP 
2N4062 
360 
30 
30 
IIQ.660 
1 
.7 
10 
2N406S 
PCH 
FE 
3NI7' 
SEEFETINTERCHANGEABILI,r'LIST 


2N4066 
PCH 
FE 
3N207 
SEEFETINTERCHANGEABiliTYLIST 
2N'067 
PCH 
FE 
3N207 
SEEFETINTERCHANGEABILITYLIST 
2N4061 
NPN 
GP 
2N5059 
500 
150 
150 I 
30- 
30 
50 
2N4074 
NPN 
GP 
.00 
.0 
.0 


2N4012 
NCH 
FE 
SEEFETINTERCHANGEABILITYLIST 
2N40B3 
NCH 
FE 
SEEFETINTERCHANGEABILITYLIST 
2N'014 
NCH 
FE 
2NSS4S 
SEEFETINTERCHANGEABILITYLIST 
2N.015 
NCH 
FE 
2NSS'6 
SEEFETINTERCHANGEABll:TYLIST 


• 


• 


TRANSISTOR 
INTERCHANGEABilITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ElKTRICA1 
CHARACTBlI5TICS 
z 
TI 
Py 
..,. 
Q 
TYPI 
~ 
~ 
REPlACEMENT 
hFf 
Val"') 
• 
fr 


NUMBER 
.. 
!o! 
OR NEAREST 
TA -2S·C 
VCIO 
VCEO 
1_ 


~ 
~ 


EQUIVAUNT 


°TC-25·C 
MIN 
MAX • 
Ie 
MAX • 
Ie - - 
v 
ImWI 
IV) 
IVI 
lmAl 
(V) 
(mA) 
I-I 


2N4086 
NPN 
GP 
TIS98 
200 
12 
12 
150-300 
2 
150 


2N4087 
NPN 
GP 
TIS97 
200 
12 
12 
250-500 
2 
250 


2N4087A 
NPN 
GP 
TIS97 
200 
12 
12 
250-500 
2 
250 


2N4088 
PCH 
FE 
2N3331 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4089 
PCH 
FE 
2N333O 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4090 
PCH 
FE 
2N3329 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4091 
NCH 
FE 
2N4091 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4092 
NCH 
FE 
2N4092 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4093 
NCH 
FE 
2N4093 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4094 
NCH 
FE 
2N4856 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4095 
NCH 
FE 
2N4857 
SEE FEY INTERCHANGEABILi 
LIST 


2N4099 
NPN 
DU 
300 
55 
55 
175- 
1 
150 


2N41oo 
NPN 
DU 
400 
55 
55 I 
175- 
1 
150 


2N41 04 
NPN 
GP 
2N4104 
300 
60 
60 
1400 
540 


2N4117 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4117A 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4117A 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4118 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4119 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4120 
PCH 
FE 
3N174 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4120A 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N4121 
PNP 
GP 
A5T2907 
200 
40 
40 
70-200 
10 


2N4122 
PNP 
GP 
A5T2907 
200 
40 
40 
150-300 
10 
.14 
10 
450 


2N4123 
NPN 
SW 
2N4123 
310 
40 
30 
50-1 SO 
2 
.3 
so 
so 
2SO 


2N4124 
NPN 
sw 
2N4124 
310 
40 
30 
120-360 
2 
.3 
so 
120 
300 


2N4125 
PNP 
SW 
2N4125 
310 
30 
30 
50-1 SO 
2 
.4 
so 
so 
200 


2N4126 
PNP 
SW 
2N4126 
310 
25 
25 
120-360 
2 
.4 
so 
120 
2SO 


2N4134 
NPN 
RF 
2N4252 
200 
30 
30 
200 
3SO 


2N4135 
NPN 
RF 
2N4252 
200 
30 
30 
200 
425 


2N4138 
NPN 
sw 
2N4138 
300 
30 
30 
50- 
1 
20 


2N4139 
NCH 
FE 
2N3458 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4UO 
NPN 
GP 
TIS 110 
210 
60 
30 
40-120 
ISO 
.4 
ISO 
2SO 


2N4141 
NPN 
GP 
A5T2222 
200 
60 
30 
100-300 
ISO 
.4 
ISO 
2SO 


2N4142 
PNP 
GP 
A5T2907 
200 
60 
40 
40-120 
ISO 
.4 
ISO 
200 


2N4U3 
PNP 
GP 
"5T2907 
200 
60 
40 
100-300 
ISO 
.4 
ISO 
200 


2N4207 
PNP 
sw 
300 
6 
6 
50-120 
10 
650 


2N4208 
PNP 
SW 
300 
12 
12 
30-120 
10 
700 


2N4209 
PNP 
sw 
300 
15 
15 
50-120 
10 
8SO 


2N4220 
NCH 
FE 
2N4220 
SEE FEY INTERCHANGEA81LITY 
LIST 


2N4220A 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


~ 


TI 
Py 
hfo 


TYI'f 
~ 
REPlACEMENT 
hF£ 
VCE(sal) 
if 
fy 


NUMBER 
~ 
~ 
011 NEAREST 
T.•.-2SoC 
VCIO 
VCEO 
1 kHz: 


2: 
EQUIVAUNT 
~ 
°TC-2S'C 
MIN 
MAX • 
IC 
MAX " 


IC 
MIN 
MIN 


(mW) 
(V) 
(V) 
(mA) 
(VI 
(mA) 
(MHz) 


2N~221 
NCH 
FE 
2N~221 
SEE FEY INTERCHANGEABILITY 
LIST 


2N~221A 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4222 
NCH 
FE 
2N~222 
SEE FEY INTERCHANGEABILITY 
LIST 


2N4222A 
NCH 
FE 
2N~222A 
SEE FEY INTERCHANGEABILI;n' 
LIST 


2N~223 
NCH 
FE 
2N~223 
SEE FEY INTERCHANGEABILITY 
LIST 


2N~224 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N~227 
NPN 
GP 
TIS110 
200 
60 
30 
75·150 
150 
.~ 
150 
250 


2N~228 
PNP 
GP 
A5T2907 
200 
60 
~O 
75-150 
150 
.~ 
150 
200 


2N42~8 
PNP 
GP 
A5U2~8 
200 
~O 
~O 
50- 
.1 
.25 
10 
50 
~O 


2N~2~9 
PNP 
GP 
A5U2~9 
200 
60 
60 
100-300 
.1 
.25 
10 
100 
~O 


2N~250 
PNP 
GP 
A5U250 
200 
40 
40 
250-900 
.1 
.25 
10 
250 
50 


2N~251 
NPN 
SW 
250 
15 
10 
100- 
10 
130 


2N~252 
NPN 
RF 
2N~252 
200 
30 
18 
50· 
2 
600 


2N~253 
NPN 
RF 
2N4253 
200 
30 
18 
30- 
2 
600 


2N~25~ 
NPN 
RF 
2N~996 
250 
30 
18 
50- 
2 
600 


2N~255 
NPN 
RF 
2N~997 
250 
30 
18 
30-150 
600 


2N~256 
NPN 
SW 
360 
30 
30 
100-500 
2 
.2 
10 


2N~257 
PNP 
SW 
200 
6 
6 
30-120 
10 
.15 
10 
500 


2N~258 
PNP 
SW 
200 
12 
12 
30-120 
10 
.15 
10 
700 


2N~258A 
PNP 
SW 
200 
12 
12 
30-120 
10 
.15 
10 
700 


2N~259 
NPN 
RF 
2N~252 
175 
~o 
30 
70 


2N~260 
PNP 
SW 
200 
IS 
15 
30-150 
10 
.15 
10 
16 
1.5G 


2N~261 
PNP 
SW 
200 
15 
15 
30-150 
10 
.15 
10 
20 
2G 


2N~26~ 
NPN 
SW 
2N3903 
310 
30 
15 
~0-16O 
10 
.22 
10 
300 


2N4265 
NPN 
SW 
2N3~ 
310 
30 
12 
lOO-~oo 
10 
.22 
10 
300 


2N~267 
PCH 
FE 
3N16O 
SEE FEY INTERCHANGEABILITY 
LIST 


2N~268 
PCH 
FE 
3N16O 
SEE FEY INTERCHANGEABilITY 
LIST 


2N4269 
NPN 
GP 
2N5059 
360 
200 
140 
~0·2oo 
10 


2N~270 
NPN 
GP 
2N5059 
580 
200 
140 
~0-2oo 
10 


2N427~ 
NPN 
SW 
A5T3903 
200 
30 
12 
30-120 
10 
.2 
10 
400 


2N~275 
NPN 
SW 
A5T3903 
200 
~O 
IS 
30-120 
10 
.2 
10 
~oo 


2N~302 
NCH 
FE 
2N5953 
SEE FEY INTERCHANGEABILI;n' 
LIST 


2N~303 
NCH 
FE 
2N5952 
SEE FEY INTERCHANGEABILITY 
LIST 


2N~30~ 
NCH 
FE 
2N5951 
SEE FEY INTERCHANGEABILITY 
LIST 


2N~313 
PNP 
SW 
200 
12 
12 I 
30-120 
30 
.19 
30 
700 


2N~338 
NCH 
FE 
2NU6O 
SEE FEY INTERCHANGEABILI,TY 
LIST 


2N~339 
NCH 
FE 
SEE FEY INTERCHANGEABILI'TY 
LIST 
2N~3~0 
NCH 
FE 
2N3~59 
SEE FEY INTERCHANGEABILITY 
LIST 
2N~3" 
NCH 
FE 
2N3~5B 
SEE FET INTERCHANGEABILITY 
LIST 
2N~3~2 
PCH 
FE 
2N399~ 
SEE FET INTERCHANGEABILITY 
LIST 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 
Z0 
TI 
Py 
hf. 


TYPE 
~ 
:i 
REPlACEMENT 
hFE 
VCElsa,) 
lIP 
fy 


NUMIER 
iK 
u 
OR NEAREST 
TA-25°C 
VCIO 
VCEO 
~ 
•• 
1 kHz 
2 
;;; 
EQUIVALENT 
3 
'TC-2s'C 
MIN 
MAX 
MAX 
MIN 
MIN 
u 
lIP 
IC 
@ 
IC 


(mWI 
(V) 
(V) 
(mA) 
(VI 
(mAl 
(MHz) 


2N'3'3 
PCH 
FE 
2N3993 
SEEFEYINTERCHANGEABILITYLIST 


2N'351 
NCH 
FE 
3N169 
SEEFEYINTERCHANGEABILITYLIST 


2N.352 
NCH 
FE 
3N16O 
SEEFEYINTERCHANGEABILITYLIST 


2N'353 
PCH 
FE 
3NI61 
SEEFEYINTERCHANGEABILITYLIST 


2N.35. 
PNP 
GP 
A5T2907 
350 
60 
60 
50-500 
10 
1 
lA 
100 
2N.355 
PNP 
GP 
A5T2907 
350 
60 
60 
100-.00 
10 
1 
lA 
100 


2N'356 
PNP 
GP 
A5T2907 
350 
BO 
60 
50-250 
10 
1 
lA 
100 


2N'357 
PNP 
GP 
'00 
UO 
2'0 
80-300 
10 
.5 
10 
100 
.0 


2N'358 
PNP 
GP 
'00 
2'0 
2'0 
80-300 
10 
.5 
10 
100 
.0 
2N.359 
PNP 
GP 
2N3798 
360 
'5 
'5 
50-600 
1 
.25 
10 
50 
2N.360 
PCH 
FE 
A5T5'62 
SEEFEYINTERCHANGEABILITYLIST 
2N'381 
PCH 
FE 
SEEFEYINTERCHANGEABILITYLIST 


2N'382 
PCH 
FE 
SEEFEYINTERCHANGEABILITYLIST 
2N.383 
NPN 
GP 
800 
.0 
30 
100·500 
.01 
.2 
10 
100 
30 
2N.38. 
NPN 
GP 
2N2'8' 
500 
.0 
30 
100-500 
.01 
.2 
10 
100 
30 
2N'385 
NPN 
GP 
800 
'0 
30 
.0-500 
.01 
.2 
10 
100 
30 


2N'386 
NPN 
GP 
2N2483 
500 
'0 
30 
'0-500 
.01 
.2 
10 
100 
30 
2N.389 
PNP 
SW 
2N"23 
20Q 
12 
12 
30-180 
10 
.15 
10 
2N'390 
NPN 
GP 
2N31 •• 
500 
120 
120 
20- 
2 
.3 
20 
50 
2N.391 
NCH 
FE 
2N'391 
SEEFEYINTERCHANGEABILITYLIST 


2N'392 
NCH 
FE 
2N'392 
SEEFEYINTERCHANGEABILITYLIST 
2N'J93 
NCH 
FE 
2N'393 
SEEFEYINTERCHANGEABILITYLIST 
2N.397 
NPN 
RF 
2N'252 
200 
'0 
.0 
'0-180 
2 
.0 
600 
2N"00 
NPN 
SW 
TIS110 
310 
60 
.0 
50-150 
150 
.. 
150 
20 
200 


2N•• Ol 
NPN 
SW 
TIS111 
310 
60 
'0 
100·300 
150 
.. 
150 
'0 
250 
2N"02 
PNP 
SW 
A5T2907 
310 
'0 
'0 
50-150 
150 
.. 
150 
30 
150 
2N•• 03 
PNP 
SW 
A5T2907 
310 
.0 
.0 
100-300 
150 
.. 
150 
60 
200 


2""4"0-' 
PNP 
GP 
'5W 
80 
80 
'0-120 
150 
.15 
10 
200 


2N•• 05 
PNP 
GP 
'5W 
80 
80 
100-300 
150 
.15 
10 
200 
2N"06 
PNP 
GP 
'5W 
80 
80 
30-100 
500 
.2 
150 
150 
2N"07 
PNP 
GP 
'5W 
80 
80 
80-250 
500 
.2 
150 
150 
2N"09 
NPN 
GP 
2N"09 
310 
80 
50 
60-'00 
1 
.2 
1 
60 


2N"10 
NPN 
GP 
2N"10 
310 
120 
80 
60-'00 
1 
.2 
1 
60 
2N .•.•l1 
PNP 
RF 
150 
15 
12 
'0- 
.5 
.00 
2N•• 12 
PNP 
GP 
600 
.0 
30 
100-500 
.01 
.2 
10 
120 
20 


2N'''2A 
PNP 
GP 
600 
60 
60 
100-500 
.01 
.2 
10 
120 
20 


2N"'413 
PNP 
GP 
2N396-4 
'00 
'0 
30 
100-500 
.01 
.2 
10 
120 
20 
2N•• 13A 
PNP 
GP 
2N3965 
.00 
60 
60 
100-500 
.01 
.2 
10 
120 
20 
2N ••••l .• 
PNP 
GP 
600 
'0 
30 
.0-500 
.01 
.2 
10 
120 
20 
2N"'''1''A 
PNP 
GP 
600 
60 
60 
.0-500 
.01 
.2 
10 
120 
20 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 
z 
"r 
hf. 
~ 
0 
TI 


TYPE 
:i 
REPLACEMENT 
hFE 
VCE(sot) 
• " 
NUMBER 
~ 
!.! 
OIl 
NEAREST 
TA -2SoC 
VCBO 
VCEO 
1 kHz 
~ 
~ 
EQUIVALENT 
::! 
·YC-25°C 
MIN 
MAX • 
IC 
MAX • 
IC 
MIN 
MIN 
u 


ImWI 
IV) 
(VI 
(mAl 
IVI 
(mA) 
(MH'I 


2N •• 
1S 
PNP 
GP 
2N3962 
.00 
.0 
30 
.0-500 
.01 
.2 
10 
120 
20 


2N •• 
15A 
PNP 
GP 
2N3962 
.00 
60 
60 
.0-500 
.01 
.2 
10 
120 
20 


2N •• 
16 
NCH 
FE 
2N"16 
SEE FET INTERCHANGEABILITY 
LIST 


2N.416A 
NCH 
FE 
2N •• 
16A 
SEE FET INTERCHANGEABILIITY 
LIST 


2N"17 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N •• 
1B 
NPN 
SW 
250 
.0 
15 
.0-120 
10 
.25 
10 
500 


2N"19 
NPN 
SW 
2.50 
30 
12 
30- 
10 
.25 
10 
.00 


2N •• 
20 
NPN 
SW 
250 
.0 
20 
30-120 
30 
.2 
10 
350 


2N"21 
NPN 
SW 
250 
30 
12 
25- 
30 
.2 
10 
300 


2N"22 
NPN 
SW 
250 
.0 
15 
30-120 
30 
.2 
30 
350 


2N •• 
23 
PNP 
SW 
2N •• 
23 
250 
12 
12 
.0-150 
30 
.2 
30 
.00 


2N •• 
2. 
NPN 
GP 
2N3711 
560 
60 
.0 
180-5.0 
2 
.3 
50 
180 


2N •• 
25 
NPN 
GP 
2N3711 
560 
60 
.0 
180-5.0 
2 
.3 
50 
180 


2N •• 
32 
NPN 
GP 
2N1613 
600 
50 
30 
.0-130 
6 
.5 


2N •• 
32A 
NPN 
GP 
2NU20 
600 
50 
30 
80-150 
6 
90 


2N •• 
36 
NPN 
GP 
A5T2222 
200 
60 
30 
.0-120 
150 
_22 
150 
250 


2N •• 
37 
NPN 
GP 
A5T2222 
200 
60 
30 
100-300 
150 
_22 
150 
250 


2N«38 
NPN 
GP 
2N5058 
lW 
300 
300 
.0-120 
50 
1 
100 
30 


2N"39 
NPN 
GP 
lW 
300 
300 
100-2.0 
50 
1 
100 
30 


2N ••• 
5 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N"'6 
NCH 
FE 
SEE FET INTERCHANGEA8ILI~ 
LIST 


2N ••• 
7 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 
2N ••• 
8 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N ••• 
9 
NPN 
SW 
300 
.0 
.0- 
10 
.18 
10 
500 


2N •• 
50 
NPN 
SW 
2N25.0 
300 
60 
30 
75- 
10 
.22 
10 
250 


2N"51 
PNP 
SW 
2N3829 
300 
12 
.0- 
30 
.25 
30 
.00 


2N"52 
PNP 
GP 
2N3486A 
350 
.5 
.5 
115-300 
50 
.. 
15 
135 
200 


2N«53 
PNP 
SW 
2N3829 
300 
18 
.0- 
30 
.25 
30 
.00 


2N.851 
P-N 
UJ 
2N'851 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N.852 
P-N 
UJ 
2N.852 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LiST 


2N.853 
P-N 
UJ 
2N'853 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N.85. 
NIP 
DU 
2N'85. 
300 
60 
.0 I 
50- 
1 
200 


2N'855 
NIP 
DU 
2N'855 
300 
60 
.0 
.L 
25- 
1 
200 


2N.856 
NCH 
FE 
2N'856 
SEE FET INTERCHANGEABILITY 
LIST 
2N.856A 
NCH 
FE 
2N'856A 
SEE FET INTERCHANGEABILITY 
LIST 
2N.857 
NCH 
FE 
2N'857 
SEE FET INTERCHANGEABIL!TY 
LIST 


2N.857A 
NCH 
FE 
2N'857A 
SEE FET INTERCHANGEABILITY 
LIST 


2N.858 
NCH 
FE 
2N'858 
SEE FET INTERCHANGEABILITY 
LIST 


2N'858A 
NCH 
FE 
2N'858A 
SEE FET INTERCHANGEABILITY 
LIST 


2N'859 
NCH 
FE 
2N'859 
SEE FET INTERCHANGEABILI,TY 
LIST 


a 


II 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


l5 
TI 
Py 
hf. 


TYPE 
~ 
~ 
REPLACEMENT 
hFE 
VCE(sotl 
• 


IT 


NUMIER 
•• 
!.! 
OR 
NEAREST 
TA=-25°C 
VCBO 
VCEQ 
1 kHz: 
• 
!li 
~ 
EQUIVALENT 
3 
·YC-25°C 
MIN 
MAX 
<!! 
IC 
MAX 
<!! 
'C 
MIN 
MIN 
u 


(mWI 
(VI 
(V) 
(mA) 
(VI 
(mAl 
(MHz) 


2N~8S9A 
NCH 
FE 
2N~8S9A 
SEE FET INTERCHANGEABILITY 
LIST 


2N~86O 
NCH 
FE 
2N~86O 
SEE FET INTERCHANGEABILITY 
LIST 


2N~86OA 
NCH 
FE 
2N~860A 
SEE FET INTERCHANGEABILITY 
LIST 


2N~861 
NCH 
FE 
2N~861 
SEE FET INTERCHANGEABILITY 
LIST 


2N~B61A 
NCH 
FE 
2N~861A 
SEE FET INTERCHANGEABILITY 
LIST 


2N~867 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N~868 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N~869 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N~870 
P-N 
UJ 
2N~891 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N~871 
P-N 
UJ 
2N~891 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N~872 
PNP 
SW 
~OO 
12 
12 
S().120 
10 
.13 
1 
900 


2N~873 
NPN 
SW 
360 
~O 
IS 
11().IS0 
10 
.2 
10 
900 


2N~87~ 
NPN 
RF 
2N~87~ 
720 
30 
20 
200 
900 


2N~87S 
NPN 
RF 
2N~87S 
720 
<10 
2S 
200 
800 


2N<l876 
NPN 
RF 
2N<l876 
720 
<10 
30 
200 
6SO 


2N~878 
NPN 
DU 
300 
60 
60 
200-600 
.01 
.3S 
1 
200 


2N~879 
NPN 
DU 
300 
SS 
SS 
IS0-600 
.01 
.3S 
1 
ISO 


2N~880 
NPN 
DU 
300 
<IS 
<IS 
80-800 
.01 
.3S 
1 
ISO 


2N<l881 
NCH 
FE 
2N64~9 
SEE FET INTERCHANGEABILITY 
LIST 


2N~882 
NCH 
FE 
2N6«9 
SEE FET INTERCHANGEABILI;rv 
LIST 


2N~883 
NCH 
FE 
2N64S0 
SEE FET INTERCHANGEABiliTY 
LIST 


2N~8" 
NCH 
FE 
2N6~SO 
SEE FET INTERCHANGEABILITY 
LIST 


2N~88S 
NCH 
FE 
2N64S0 
SEE FET INTERCHANGEABILITY 
LIST 


2N<l886 
NCH 
FE 
2N64S0 
SEE FET INTERCHANGEABiliTY 
LIST 


2N<l888 
PNP 
GP 
ASTS~OI 
300 
ISO 
ISO I 
3(). 
1 
.S 
10 
30 


2N~889 
PNP 
GP 
ASTS<lOl 
300 
ISO 
ISO 
7()' 
1 
.S 
10 
~O 


2N~890 
PNP 
GP 
2N290S 
lW 
60 
<10 
S().2S0 
ISO 
1.<1 
ISO 
100 


2N~891 
P-N 
UJ 
2N<l891 
SEE UNIJUNCTION 
INTERC~ANGEABILITY 
LIST 


2N~892 
P-N 
UJ 
2N<l892 
SEE UNIJUNCTION 
INTERC~ANGEABILITY 
LIST 


2N~893 
P-N 
UJ 
2N4893 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N~89<1 
P-N 
UJ 
2N<l89~ 
SEE UNIJUNCTION 
INTERCHANGEABilITY 
LIST 


2N~916 
PNP 
GP 
AST390S 
200 
30 
30 
7().200 
10 
.1<1 
10 
<100 


2N~917 
PNP 
GP 
AST3906 
200 
30 
30 
IS().300 
10 
.1~ 
10 
<ISO 


2N~92~ 
NPN 
GP 
2N311 
<I 
lW 
100 
100 
<I().200 
ISO 
.<1 
SO 
100 


2N~92S 
NPN 
GP 
2N311 
<I 
lW 
ISO 
ISO 
<I().200 
ISO 
.<1 
SO 
100 


2N~926 
NPN 
GP 
2NSOS9 
lW 
200 
200 
2().200 
30 
2 
30 
2S 
30 


2N<l927 
NPN 
GP 
2NSOS9 
lW 
2S0 
2S0 
2().200 
3D 
2 
30 
2S 
3D 


2N~928 
PNP 
GP 
2N363<1 
600 
100 
100 
2S-200 
10 
.S 
10 
100 


2N~929 
PNP 
GP 
2N363<1 
600 
ISO 
ISO 
2S-200 
10 
.S 
10 
100 


2N~93D 
PNP 
GP 
600 
200 
200 
2().200 
10 
S 
10 
20 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
EUCTlllCAL CHARACTERISTICS 
~ 
TI 
Py 
hfe 


TYPE 
~ 
:; 
REPlACEMENT 
hfE 
VCE(lGt) 
• 
fy 


NUMBER 
•• 
OIl NEAREST 
TA-25°C 
VCBO 
VCEO 
.. 
~ 
1 kH~ 
~ 
;;; 
EQUIVALENT 
3 
·'C-25°C 
MIN 
MAX ,. 
IC 
MAX ,. 
IC 
MIN 
MIN 
v 
(mA) 
IV) 
(mA) 
(MH.) 
ImW) 
IV) 
(V) 


2N.931 
PNP 
GP 
600 
250 
250 
20-200 
10 
5 
10 
20 


2N.93' 
NPN 
RF 
2N3570 
200 
.0 
30 
.0-172 
2 
700 
2N.935 
NPN 
RF 
2N3570 
200 
50 
.0 
60-200 
2 
700 
2N.936 
NPN 
RF 
2N3570 
200 
50 
.0 
60-250 
2 
70 
700 


2N.937 
PNP 
DU 
600 
50 
.0 
50·250 
1 
50 
300 
2N.938 
PNP 
DU 
600 
50 
.0 
50-250 
1 
50 
300 
2N.939 
PNP 
DU 
600 
50 
.0 
50-250 
1 
50 
300 
2N.9'0 
PNP 
DU 
600 
50 
.0 
50-250 
1 
50 
300 


2N.9.1 
PNP 
DU 
600 
50 
.0 
50-250 
1 
50 
300 
2N.9.2 
PNP 
DU 
600 
50 
.0 
50-250 
1 
50 
300 
2N'9 •• 
NPN 
GP 
A5T2193 
220 
80 
.0 
.0-120 
150 
.25 
150 
60 
2N.9.5 
NPN 
GP 
A5T2193 
220 
60 
.0 
.0-120 
150 
.25 
150 
60 


2N.9.6 
NPN 
GP 
A5T2222 
220 
80 
.0 
100-300 
150 
.25 
150 
60 
2N.9'7 
P-N 
UJ 
SEEUNIJUNCTION INTERCHANGEABILITYLIST 
2N.9.8 
P-N 
UJ 
SEEUNIJUNCTION INTERCHANGEABILITYLIST 
2N.9.9 
P-N 
UJ 
SEEUNIJUNCTION INTERCHANGEABILITYLIST 


2N'951 
NPN 
GP 
TIsll0 
360 
60 
30 
60-200 
150 
.3 
150 
250 
2N'952 
NPN 
GP 
A5T2222 
360 
60 
30 
100-300 
150 
.3 
150 
250 
2N'953 
NPN 
GP 
360 
60 
30 
200·600 
150 
.3 
150 
250 
2N.957 
PNP 
RF 
2N.260 
200 
30 
30 
20·'0 
2 
1.2G 


2N.958 
PNP 
RF 
2N'260 
200 
30 
30 
20-.0 
2 
lG 
2N'959 
PNP 
RF 
2N.260 
200 
30 
30 
20-40 
2 
lG 
2N.960 
NPN 
GP 
800 
60 
60 
100-300 
150 
.7 
10 
250 
2N.961 
NPN 
GP 
500 
80 
80 
100-300 
150 
.7 
10 
250 


2N.962 
NPN 
GP 
800 
60 
60 
100-300 
150 
.7 
10 
250 
2N.963 
NPN 
GP 
500 
80 
80 
100-300 
150 
.7 
10 
250 
2N.96' 
PNP 
GP 
2N'058 
200 
50 
.0 
30-120 
.01 
.. 
10 
60 
2N'965 
PNP 
GP 
2N'058 
200 
50 
.0 
80-.00 
.01 
.. 
10 
60 


2N'966 
NPN 
GP 
2N3707 
200 
50 
.0 
.0-200 
.01 
.0 
2N.967 
NPN 
GP 
2N3707 
200 
50 
.0 
100-600 
.01 
.0 
2N'968 
NPN 
GP 
2N3707 
200 
30 
25 
.0-200 
.01 
.0 
2N'969 
NPN 
GP 
TIS110 
200 
50 
30 
.0-120 
150 
.. 
150 
200 


2N.970 
NPN 
GP 
A5T2222 
200 
50 
30 
100-350 
150 
.. 
150 
200 
2N.971 
PNP 
GP 
A5T2907 
200 
50 
.0 
.0-120 
150 
.. 
150 
200 
2N.972 
PNP 
GP 
A5T2907 
200 
50 
.0 
100-300 
150 
.. 
150 
200 
2N.973 
PNP 
RF 
200 
20 
15 
20- 
3 
.5 
10 


2N'97. 
PNP 
DA 
800 
.0 
30 
5K-9K 
lUA 
25K 
175 
2N'975 
PNP 
DA 
800 
.0 
30 
lK~K 
lUA 
15K 
175 
2N'977 
NCH 
FE 
SEEFETINTERCHANGEABILITYLIST 
2N.978 
NCH 
FE 
SEEFETINTERCHANGEABILITYLIST 


• 


• 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


Z 
TI 
Py 
hf. 
0 
TYPE 
! 


:i 
REPLACEMENT 
hFE 
VCE{IG') 
• 
Iy 


NUMBER 
l;! 
OR NEAREST 
fA -=25°C 
VCBO 
VCEO 
1 kHz 
::: 
EQUIVALENT 
d 
·YC"" 
25°C 
MIN 
MAX • 
IC 
MAX • 
IC 
MIN 
MIN 


(mW) 
(V) 
(V) 
(mA) 
(V) 
{mAl 
(MHz) 


2N.979 
NCH 
FE 
SEEFEYINTERCHANGEABILITYLIST 
2N.980 
PNP 
SW 
2N29'6A 
.00 
30 
30 
60-300 
1 
10 
2N.981 
PNP 
SW 
.00 
30 
50 
.0-200 
1 
5 
2N.982 
PNP 
SW 
.00 
70 
70 
30-1 SO 
1 
3 


2N.99. 
NPN 
RF 
2N'99. 
360 
60 
.5 
.0-160 
10 
200 
2N.995 
NPN 
RF 
2N.995 
360 
60 
.5 
100-.00 
10 
200 
2N.996 
NPN 
RF 
2N'996 
250 
30 
18 
50- 
2 
600 
2N.997 
NPN 
RF 
2N'997 
250 
30 
18 
30- 
2 
600 


2N5010 
NPN 
GP 
'2W 
SOO 
30-180 
25 
1.. 
2S 
2NSOll 
NPN 
GP 
'2W 
600 
30-180 
25 
1.5 
25 
2N5012 
NPN 
GP 
'2W 
700 
30-180 
25 
1.6 
25 
2NS013 
NPN 
GP 
'2W 
800 
30-180 
20 
1.6 
20 


2N50U 
NPN 
GP 
'2W 
900 
30-180 
20 
1.6 
20 
2N5015 
NPN 
GP 
'2W 
lK 
30-180 
20 
1.8 
20 
2N5018 
PCH 
FE 
SEEFEYINTERCHANGEA81L1TYLIST 
2N5019 
PCH 
FE 
2N3993 
SEEFEYINTERCHANGEABILITYLIST 


2N5020 
PCH 
FE 
SEEFEYINTERCHANGEABILITYLIST 
2N5021 
PCH 
FE 
SEEFEYINTERCHANGEABILITYLIST 
2N5022 
PNP 
SW 
lW 
SO 
50 
2S-100 
SOO 
.2 
100 
2N5023 
PNP 
SW 
IW 
30 
30 
.0-100 
SOO 
.17 
100 


2N502.4 
NPN 
RF 
2N3570 
200 
20 
10 
25- 
10 
13 
13G 
2N5027 
NPN 
SW 
320 
30 
SO-l50 
150 
.'S 
150 
2N5028 
NPN 
SW 
320 
30 
100-300 
ISO 
.• 5 
150 
2N5029 
NPN 
SW 
320 
15 
.0-120 
10 
.2S 
10 


2NS030 
NPN 
SW 
320 
12 
30- 
10 
.2S 
10 
2N5031 
NPN 
RF 
2N3571 
200 
15 
10 
25-300 
1 
2NS032 
NPN 
RF 
2N3571 
200 
15 
10 
25-300 
1 
2N5033 
PCH 
FE 
AST5'6O 
SEEFEYINTERCHANGEABILITYLIST 


2NSO.0 
PNP 
GP 
A5U026 
300 
25 
251 
30- 
150 
I 
500 
80 
2N50.41 
PNP 
GP 
ASU026 
300 
.0 
.0 
.0-150 
150 
.5 
SOO 
100 
2NSO.2 
PNP 
GP 
2N.030 
800 
.0 
.0 
.0-150 
150 
1.1 
500 
100 
2N50.45 
NCH 
FE 
2N50.45 
SEEFEYINTERCHANGEABIUTYLIST 


2N50'6 
NCH 
FE 
2NSO'6 
SEEFEYINTERCHANGEABILITYLIST 
2N50.47 
NCH 
FE 
2N50.47 
SEEFETINTERCHANGEABILITYLIST 
2NS053 
NPN 
RF 
2N3572 
200 
30 
15 
25-150 
2 
13G 
2N505. 
NPN 
RF 
2N3572 
200 
30 
15 
25-150 
2 
13G 


2NS055 
PNP 
SW 
2N"23 
200 
12 
12 
30-100 
30 
.19 
30 
550 
2N5056 
PNP 
SW 
2N3829 
360 
15 
15 
30-100 
30 
.13 
1 
2N5057 
PNP 
SW 
2N3829 
360 
15 
15 
.0-100 
30 
.13 
1 
2N5058 
NPN 
GP 
2N5058 
lW 
300 
300 
35-1SO 
30 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


Z 
TI 
Pr 
ht. 
0 


TYPE 
~ 
~ 
REPLACEMENT 
hFE 
VCElsatl 
GP 
fr 


NUMBER 
ii 
u 
OR 
NEAREST 
'A-25°C 
VCBO 
VCEO 
1 kHz 
~ 
ii: 
~ 


EQUIVALENT 
2 
·'C-25°C 
MIN 
MAX 
@ 
IC 
MAX 
@ 
IC 
MIN 
MIN 
u 


(mWI 
(V) 
IVI 
(mA) 
IV) 
(mAl 
(MH'I 


2N5059 
NPN 
GP 
2N5059 
lW 
250 
250 
30-150 
'30 


2N5060 
CR 
2N5060 
SCR. 
SEE POWER 
DATA 
BOOK 


2N5061 
CR 
2N5061 
5CR 
. SEE POWER 
DATA 
BOOK 


2N5062 
CR 
2N5062 
SCR • SEE POWER 
DATA 
BOOK 


2N5063 
CR 
2N5063 
SCR· 
SEE POWER 
DATA 
BOOK 


2N5064 
CR 
2N506' 
5CR· 
SEE POWER 
DATA 
BiOK 


2N5065 
NPN 
SW 
600 
25 
15 
50-120 
300 
.23 
100 
550 


2N5066 
NPN 
SW 
2N2'32A 
.00 
30 
20 
5 


2N507B 
NCH 
FE 
2N"16 
SEE FET INTERCHANGEABILITY 
LIST 


2N5079 
NPN 
GP 
2N956 
.00 
60 
30 
100-300 
150 
.2 
150 
.00 


2N5080 
NPN 
GP 
.00 
60 
30 
200-500 
ISO 
.2 
150 
500 


2N5081 
NPN 
GP 
2N2.8. 
360 
70 
50 
100·'00 
I 
.2 
10 
100 
600 


2N5082 
NPN 
GP 
2N2'8' 
360 
60 
30 
100-.00 
1 
.2 
10 
100 
600 


2N5086 
PNP 
GP 
2N5086 
310 
50 
50 
150-500 
.1 
.3 
10 
150 
.0 


2N5087 
PNP 
GP 
2N5087 
310 
50 
50 
250·800 
.1 
.3 
10 
250 
.0 


2N5088 
NPN 
GP 
T1S9. 
310 
35 
30 
300-900 
.1 
.5 
10 
350 
50 


2N5089 
NPN 
GP 
TIS9. 
310 
30 
25 
'00-1200 
.1 
.5 
10 
.50 
50 


2N5103 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 
2N51D4 
NCH 
FE 
SEE FET iNTERCHANGEABILITY 
LIST 
2N5105 
NCH 
FE 
2N •• 
16 
SEE FET INTERCHANGEABILITY 
LIST 


2N5106 
NPN 
GP 
800 
60 
30 II00-300 
150 
.22 
150 
250 


2N5107 
NPN 
GP 
360 
60 
30 
100-300 
150 
.22 
150 
250 


2N51U 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 
2N5115 
PCH 
FE 
SEE FET INTERCHANGEABILI,TY 
LIST 


2N5116 
PCH 
FE 
SEE FET INTERCHANGEABILiTY 
LIST 


2N5117 
PNP 
DU 
.00 
.5 
.5 
100-300 
.01 
100 


2N5118 
PNP 
DU 
.00 
.5 
.5 
100-300 
.01 
100 


2N5119 
PNP 
DU 
.00 
.5 
.5 
50-800 
.01 
100 


2N5120 
PNP 
DU 
300 
.5 
.5 
100-300 
.01 
100 


2N5121 
PNP 
DU 
300 
.5 
.5 
100-300 
.01 
100 


2N5122 
PNP 
DU 
300 
.5 
.5 
50-800 
.01 
100 


2N5123 
PNP 
DU 
.00 
.5 
.5 
100-300 
.01 
100 


2N512. 
PNP 
DU 
.00 
.5 
.5 
100-300 
.01 
100 


2N5125 
PNP 
DU 
.00 
.5 
.5 
50-800 
.01 
100 


2N5126 
NPN 
RF 
TIS98 
200 
20 
20 
20-350 
• 
2 
10 
300 


2N5127 
NPN 
RF 
TIS98 
200 
20 
12 
15·300 
2 
.3 
10 
150 


2N5128 
NPN 
RF 
2N5'51 
300 
15 
12 
35·350 
50 
.25 
150 
200 


2N5129 
NPN 
RF 
2NS.Sl 
200 
15 
12 
35·350 
50 
.25 
150 
200 


2N5130 
NPN 
RF 
2N5'51 
200 
30 
12 
15·250 
8 
.6 
10 
.50 


2N5131 
NPN 
GP 
TIS98 
200 
20 
15 
30-500 
10 
1 
10 
100 


a 


II 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


Z 
TI 
Py 
"'" 
0 
TYPi 
~ 
:i 
REPLACEMENT 
hFE 
VCElsat) 
•• 
ly 


NUMBER 
~ 
~ 
OR 
NEAREST 
TA-25°C 
VCBO 
VCEO 
1 kHz 
::: 
EQUIVALENT 
~ 
·TC-25°C 
MIN 
MAX 
lIP 
IC 
MAX 
•• 
IC 
MIN 
MIN 
v 
(mW) 
IV) 
IVI 
(mA) 
IV) 
(mA) 
(MHz) 


2N5132 
NPN 
RF 
2N5451 
200 
20 
20 
30-400 
10 
2 
10 
200 


2N5133 
NPN 
GP 
A5T370B 
200 
20 
18 
60-1000 
1 
.4 
1 
40 


2N5134 
NPN 
SW 
A5T3903 
200 
20 
10 
60-150 
10 
.25 
10 
2SO 


2N5135 
NPN 
GP 
A5T3708 
300 
30 
25 
50-600 
10 
1 
100 
40 


2N5136 
NPN 
GP 
2N5451 
300 
30 
20 
20-400 
150 
.25 
150 
40 


2N5137 
NPN 
GP 
2N5451 
220 
30 
20 
20-400 
ISO 
.25 
150 
40 


2N5138 
PNP 
GP 
A5T4058 
200 
30 
30 
50-800 
_I 
_3 
10 
30 


2N5139 
PNP 
SW 
A5T4126 
200 
20 
20 
40- 
10 
.2 
10 
300 


2N5140 
PNP 
SW 
200 
5 
5 
20-140 
10 
.2 
10 
400 


2N5141 
PNP 
SW 
2N4423 
200 
6 
6 
25- 
10 
.2 
10 
300 


2N5142 
PNP 
SW 
A5T36""" 
300 
20 
20 
JO- 
50 
.5 
50 
100 


2N5143 
PNP 
SW 
A5T3644 
200 
20 
20 
30- 
50 
.5 
50 
100 


2N5144 
NPN 
SW 
360 
50 
30 
60-150 
100 
.2 
100 
300 


2N5145 
NPN 
SW 
BOO 
50 
30 
60-150 
100 
.2 
100 
300 


2N5158 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5159 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5163 
NCH 
FE 
2N5246 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5172 
NPN 
GP 
An5172 
360 
25 
25 
100-500 
10 
.25 
10 
100 


2N5174 
NPN 
GP 
2N5550 
360 
90 
75 
40-600 
10 
_95 
10 
40 


2N5175 
NPN 
GP 
2N5550 
200 
130 
100 
55-160 
10 
.95 
10 
55 


2N5176 
NPN 
GP 
2N5550 
200 
130 
100 
140-300 
10 
.95 
10 
140 


2N5179 
NPN 
RF 
2N3572 
200 
20 
12 
25-2SO 
3 
.4 
10 
25 
900 


2N5180 
NPN 
RF 
2N3572 
180 
30 
15 
20-200 
2 
6SO 


2N5181 
NPN 
RF 
180 
45 
27- 
I 
400 


2N5182 
NPN 
RF 
180 
35 
27- 
1 
400 


2N5183 
NPN 
GP 
2N956 
500 
18 
18 
75- 
10 
70 
62 


2N5184 
NPN 
GP 
2N5059 
500 
120 
10- 
SO 


2N5185 
NPN 
GP 
lW 
120 
10- 
50 
SO 


2N5186 
NPN 
SW 
300 
10 
25- 
10 
.3 
10 


2N5187 
NPN 
SW 
lW 
25 
30- 
10 
_25 
10 


2N5188 
NPN 
SW 
2N2537 
800 
60 
25- 
ISO 
.5 
150 


2N5189 
NPN 
SW 
2N3724 
lW 
60 
IS- 
lA 
1 
lA 


2N5196 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5197 
NCH 
FE 
2N5545 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5198 
NCH 
FE 
2N5546 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5199 
NCH 
FE 
2N5547 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5200 
NPN 
GP 
300 
20 
20 
50-ISO 
10 
.5 
50 
900 


2N5201 
NPN 
GP 
300 
20 
20 
75-1 SO 
10 
.5 
SO 
1.1G 


2N5208 
PNP 
RF 
310 
30 
25 
20-120 
2 
300 


2N5209 
NPN 
GP 
2N5209 
310 
50 
50 
100-300 
.1 
.7 
10 
ISO 
30 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


Z 
TI 
Py 
hf. 


Q 
REPlACEMENT 
hFE 
VCE(""I 
If 
TYPE 
~ • 


<lP 


NUMBER 
ii 
u 
OR NEAREST 
TA~2S·C 
VCBO 
VCEO 
1 kHz: 
... 
•• 
EQUIVALENT 
2 
Ei 
·TC~25·C 
MIN 
MAX 
IC 
MAX 
IC 
MIN 
MIN 
..• 
•• 
•• 
0 
(mWI 
(V) 
(VI 
(mA) 
(V) 
(mAl 
(MHz) 


2N5210 
NPN 
GP 
2N5210 
310 
50 
50 
200-600 
.1 
.7 
10 
250 
30 


2N5219 
NPN 
GP 
2N5219 
310 
20 
IS 
35-500 
2 
.4 
10 
35 
150 


2N5220 
NPN 
GP 
2N5220 
310 
15 
15 
30-600 
50 
.5 
150 
30 
100 


2N5221 
PNP 
GP 
2N5221 
310 
IS 
15 
30-600 
50 
.5 
150 
30 
100 


2N5222 
NPN 
RF 
2N5222 
310 
20 
15 
50-1500 
.; 
I 
.; 
20 
';SO 


2N5223 
NPN 
GP 
2N5223 
310 
25 
20 
50-800 
2 
.7 
10 
50 
ISO 


2N522'; 
NPN 
SW 
2N3903 
310 
25 
12 
';0-';00 
10 
.35 
10 
2SO 


2N5225 
NPN 
GP 
2N5225 
310 
25 
25 
3Q.600 
50 
.8 
100 
30 
50 


2N5226 
PNP 
GP 
2N5226 
310 
25 
25 
30-600 
50 
.8 
100 
30 
50 


2N5227 
PNP 
GP 
2N5227 
310 
30 
30 
50-700 
2 
.4 
10 
50 
100 


2N5228 
PNP 
SW 
310 
5 
5 
30- 
10 
.4 
10 
300 


2N5230 
PNP 
SW 
2N29';5A 
';00 
30 
20 
50- 
.1 


2N5231 
PNP 
SW 
2N29';6A 
';00 
50 
30 
50- 
.1 


2N5232 
NPN 
GP 
T1S95 
360 
70 
50 
250-500 
2 
.125 
10 
250 


2N5232A 
NPN 
GP 
TIS95 
360 
70 
50 
250-500 
2 
_125 
10 
250 


2N5233 
NPN 
GP 
TIS95 
330 
80 
60 
100-300 
10 
.125 
10 
100 


2N523.; 
NPN 
GP 
TIS9'; 
330 
80 
60 
250-500 
10 
.125 
10 
250 


2N5235 
NPN 
GP 
330 
80 
60 
.;00-800 
10 
.125 
10 
';00 


2N5236 
NPN 
RF 
600 
';0 
20 
30-120 
50 
.2 
50 
500 


2N52';2 
PNP 
SW 
500 
20 
25-100 
500 
.2 
100 
170 


2N52';3 
PNP 
SW 
500 
30 
25-100 
500 
.2 
100 
170 


2N524'; 
PNP 
SW 
360 
.;0 
150-300 
10 
.12 
10 
';50 


2N52';5 
NCH 
FE 
2N52';5 
SEE FET INTERCHANGEABILITY 
LIST 


2N52';6 
NCH 
FE 
2N52';6 
SEE FET INTERCHANGEABILI;rv 
LIST 


2N52';7 
NCH 
FE 
2N52';7 
SEE FET INTERCHANGEABILITY 
LIST 


2N52.;8 
NCH 
FE 
2N52';8 
SEE FET INTERCHANGEABILITY 
LIST 


2N52';9 
NPN 
GP 
TIS9'; 
360 
70 
50 
.;00-800 
2 
.125 
10 
';00 


2N52';9A 
NPN 
GP 
TIS9'; 
360 
70 
50 
.;00-800 
2 
.125 
10 
';00 


2N5252 
NPN 
GP 
2N5058 
'7W 
300 
_ 
300 
';0-120 
100 
1 
200 
30 


2N5253 
NPN 
GP 
'7W 
300 
300 
80-250 
100 
1 
200 
30 


2N5262 
NPN 
GP 
lW 
75 
50 
35- 
100 
.8 
lA 


2N5265 
PCH 
FE 
SEE FET INTERCHANGEABiliTY 
LIST 


2N5266 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5267 
PCH 
FE 
SEE FET INTERCHANGEABiliTY 
LIST 


2N5268 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5269 
PCH 
FE 
SEE FET INTERCHANGEABILI;rv 
LIST 


2N5270 
PCH 
FE 
SEE FET INTERCHANGEABlli 
LIST 
2N5272 
NPN 
SW 
360 
.;0 
20 
100-';00 
10 
_25 
10 
500 


2N5276 
NPN 
SW 
360 
25 
15 
30-90 
1 
.2 
20 
600 


2N5277 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


• 


II 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELfCTllICAl CHARACTEllISTICS 


Z 
TI 
Py 
hf. 
0 
TYPE 
~ 
~ 
REPlACEMENT 
hF£ 
VCE(••••) 
•• 


fy 


NUMBER 
3 
~ 
OR NEAREST 
TA-25·C 
VCIO 
VCEO 
1 kit> 


12 
;;; 
EOUIVALENT 
3 
-TC-25°C 
MIN 
MAX 
•• 
IC 
MAX 
•• 
IC 
MIN 
MIN 
v 
(MHo) 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 


2N5278 
NCH 
FE 
SEEFETINTERCHANGEABiliTYLIST 
2N5279 
NPN 
GP 
'5W 
'00 
300 
'0-160 
20 
.5 
50 
15 
2N5281 
PNP 
GP 
2N3636 
'2W 
175 
150 
20-200 
1 
2 
10 
20 
2N5282 
PNP 
GP 
'2W 
325 
300 
20-200 
1 
2 
10 
20 


2N5292 
PNP 
SW 
'IW 
12 
'0-100 
30 
.12 
10 
800 
2N5305 
NPN 
DA 
'00 
25 
25 
2000-20K 
2 
1.4 
200 
2000 
2N5306 
NPN 
DA 
2N5525 
,00 
25 
25 
7K-7OK 
2 
1.4 
200 
7K 
2N5306A 
NPN 
DA 
2N5525 
'00 
25 
25 
7K-7OK 
2 
I., 
200 
7K 


2N5307 
NPN 
DA 
'00 
'0 
,0 
2K-20K 
2 
I., 
200 
2K 
2N5308 
NPN 
DA 
2N5525 
'00 
,0 
,0 
7K-7OK 
2 
I., 
200 
7K 
2N5308 
NPN 
DA 
2N5525 
,00 
'0 
'0 
7K·7OK 
2 
1.4 
200 
7K 


2N5309 
NPN 
GP 
2N3710 
360 
70 
50 
60-120 
.01 
.125 
10 
66 


2N5310 
NPN 
GP 
2N3707 
360 
70 
50 
100-300 
.01 
.125 
10 
110 
2N5311 
NPN 
GP 
TIS9, 
330 
70 
50 
250-500 
.01 
.125 
10 
2N5332 
PNP 
SW 
360 
20 
12 
20-80 
1 
.2 
20 
600 
2N5354 
PNP 
GP 
2N3703 
360 
25 
25 
'0-120 
50 
.25 
50 
32 


2N5355 
PNP 
GP 
2N3702 
360 
25 
25 
100-300 
50 
.25 
50 
80 
2N5356 
PNP 
GP 
360 
25 
25 
250-500 
50 
.25 
50 
200 
2N5358 
NCH 
FE 
2N5358 
SEEFETINTERCHANGEABilITYLIST 
2N5359 
NCH 
FE 
2N5359 
SEEFETINTERCHANGEABILITYLIST 


2N536O 
NCH 
FE 
2N536O 
SEEFETINTERCHANGEABILITYLIST 
2N5361 
NCH 
FE 
2N5361 
SEEFETINTERCHANGEA81llTYLIST 
2N5362 
NCH 
FE 
2N5362 
SEEFETINTERCHANGEA81L1TYLIST 
2N5363 
NCH 
FE 
2N5363 
SEEFETINTERCHANGEABILITYLIST 


2N5364 
NCH 
FE 
2N5364 
SEEFETINTERCHANGEABilITYLIST 
2N5365 
PNP 
GP 
2N3703 
360 
'0 
40 
'0-120 
50 
.25 
50 
32 
2N5366 
PNP 
GP 
2N3702 
360 
40 
'0 
100-300 
50 
.25 
50 
80 
2N5367 
PNP 
GP 
360 
'0 
40 
250-500 
50 
.25 
50 
200 


2N5368 
NPN 
GP 
1IS110 
360 
'0 
30 
60-200 
150 
.3 
150 
250 
2N5369 
NPN 
GP 
115111 
360 
'0 
30 
100-300 
150 
.3 
150 
250 
2N5370 
NPN 
GP 
115110 
360 
40 
30 
200-600 
150 
.3 
150 
250 
2N5371 
NPN 
GP 
115111 
360 
'0 
30 
60-600 
150 
.3 
150 
250 


2N5372 
PNP 
GP 
2N5448 
360 
60 
30 
'0-120 
150 
.3 
150 
150 
2N5373 
PNP 
GP 
A512907 
360 
60 
30 
100-300 
150 
.3 
150 
150 
2N537, 
PNP 
GP 
A5T2907 
360 
60 
30 
200-400 
150 
.3 
150 
150 
2N5375 
PNP 
GP 
2N5447 
360 
40 
30 
'0-,00 
150 
.3 
150 
150 


2N5376 
NPN 
GP 
11597 
360 
60 
30 
100-500 
.01 
.2 
10 
120 
300 
2N5377 
NPN 
GP 
11598 
360 
60 
30 
'0-200 
.01 
.2 
10 
100 
300 
2N5378 
PNP 
GP 
AST4058 
360 
'0 
30 
100-500 
.01 
.2 
10 
120 
200 
2N5379 
PNP 
GP 
A5T4060 
360 
'0 
30 
,0-200 
.01 
.2 
10 
100 
200 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


Z 
Pr 
hf. 
Q 
TI 


TYPf 
~ 
:( 
REPlACEMENT 
hn 
VCE(oot) 
• 
fr 


NUMIER 
~ 
l;! 
OR 
NEAREST 
TA-2S'C 
Vcao 
VCEO 
1 kH:z 
Oft 
EQUIVALENT 
3 
'TC-2S'C 
MIN 
MAX • 
'C 
MAX 
lIP 
'C 
MIN 
MIN 
v 
(mW) 
IV) 
(V) 
(mAl 
(VI 
ImA) 
(MH.) 


2NS310 
NPN 
SW 
AST3903 
310 
60 
40 
SO-l 50 
10 
.2 
10 
250 


2N5381 
NPN 
SW 
A5T3904 
310 
60 
40 
100-300 
10 
.2 
10 
300 


2N5382 
PNP 
SW 
A5T3905 
310 
40 
40 
50-1 SO 
10 
.25 
10 
200 


2N5383 
PNP 
SW 
A5T3906 
310 
40 
40 
100·300 
10 
.25 
10 
250 


2N5391 
NCH 
FE 
2N5359 
SEE FET INTERCHANGEABILITY 
LIST 


2N5392 
NCH 
FE 
2N5361 
SEE FET INTERCHANGEABILITY 
LIST 


2N5393 
NCH 
FE 
2N5362 
SEE FET INTERCHANGEABILITY 
LIST 


2N5394 
NCH 
FE 
2N5362 
SEE FET INTERCHANGEABILITY 
LIST 


2N5395 
NCH 
FE 
2N5362 
SEE FET INTERCHANGEA81l1TY 
LIST 


2NS396 
NCH 
FE 
2N5363 
SEE FET INTERCHANGEABILITY 
LIST 


2N5397 
NCH 
FE 
2N5397 
SEE FET INTERCHANGEABILITY 
LIST 


2N5398 
NCH 
FE 
2N5398 
SEE FET INTERCHANGEABILITY 
LIST 


2N5399 
NPN 
SW 
360 
25 
15 
30-90 
1 
.2 
20 
600 


2NS400 
PNP 
GP 
2N5400 
310 
130 
120 
40-180 
10 
.2 
10 
30 
100 


2N5401 
PNP 
GP 
2N5401 
310 
160 
150 
60-240 
10 
.2 
10 
40 
100 


2N5413 
NPN 
SW 
2N3724 
IW 
60 
40 
25·100 
2.0. 
.25 
150 


2N54U 
NPN 
SW 
2N3725 
lW 
80 
50 
25·100 
2.0. 
.25 
150 


2N5415 
PNP 
GP 
2N3636 
lW 
200 
200 
30-150 
50 
15 


2N5416 
PNP 
GP 
lW 
350 
300 
30-120 
50 
15 


2N5417 
NPN 
SW 
500 
40 
35 
80-250 
150 
.55 
150 
250 


2N5418 
NPN 
GP 
2N3705 
400 
25 
25 
40-120 
50 
.25 
50 


2N5419 
NPN 
GP 
2N3704 
400 
25 
25 
100-300 
50 
.2S 
50 


2N5420 
NPN 
GP 
2N3706 
400 
25 
25 
250-500 
50 
.25 
50 


2N5431 
P·N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N5432 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5433 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 
2N5434 
NCH 
FE 
SEE FET INTERCHANGEA81LITY 
LIST 


2N5447 
PNP 
GP 
2N5447 
360 
40 
25 
60-300 
50 
.25 
50 
100 


2N5448 
PNP 
GP 
2N5448 
360 
50 
30 
30-150 
50 
.25 
50 
100 


2N5449 
NPN 
GP 
2N5449 
360 
50 
30 
100-300 
50 
.6 
100 
100 


2N5450 
NPN 
GP 
2N5450 
360 
50 
30 
50-150 
50 
.8 
100 
100 


2N5451 
NPN 
GP 
2N5451 
360 
40 
20 
30-600 
50 
1 
100 
100 


2NS452 
NCH 
FE 
2N5545 
SEE FET INTERCHANGEABILITY 
LIST 


2N5453 
NCH 
FE 
2N5545 
SEE FET INTERCHANGEABILITY 
LIST 


2N5454 
NCH 
FE 
2N5546 
SEE FET INTERCHANGEABILr 
LIST 
2N545S 
PNP 
SW 
340 
15 
15 
30-120 
30 
.5 
300 
450 


2N5456 
PNP 
SW 
340 
25 
25 I 
30-120 
30 
.55 
300 
450 


2N5457 
NCH 
FE 
2N5953 
SEE FET INTERCHANGEABILITY 
LIST 
2N5458 
NCH 
FE 
2N5952 
SEE FET INTERCHANGEABILITY 
LIST 
2N5459 
NCH 
FE 
2N5951 
SEE FET INTERCHANGEA81LITY 
LIST 


• 


• 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


Z 
TI 
'" 


hi. 


~ 
0 
hFE 
VCElsal) 
If 
TYPE 
:i 
REPLACEMENT 
lIP 


NUMBER 
.• 
OR 
NEAREST 
TA~2SoC 
VCBO 
VCEO 
~ 


u 
1 kHz 
0: 
EQUIVALENT 
~:! 
·YC=25°C 
MIN 
MAX 
lIP 
IC 
MAX 
lIP 
'C 
MIN 
MIN 
u 
(mWI 
(VI 
IVI 
(mAl 
(V) 
(mA) 
(MHz) 


2N5460 
PCH 
FE 
2NS460 
SEE FET INTERCHANGEABILITY 
LIST 


2NS461 
PCH 
FE 
2N5461 
SEE FET INTERCHANGEABILITY 
LIST 


2NS462 
PCH 
FE 
2N5462 
SEE FET INTERCHANGEABILITY 
LIST 


2N5463 
PCH 
FE 
SEE FET INTERCHANGEABllI,TY 
LIST 


2N5464 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5465 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5471 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5472 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 
, 


2N5473 
PCH 
FE 
SEE FET INTERCHANGEABIL!TY 
LIST 


2N5474 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5475 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5476 
PCH 
FE 
SEE FET INTERCHANGEABllI,TY 
LIST 


2N54B4 
NCH 
FE 
2N5246 
SEE FET INTERCHANGEABILITY 
LIST 


2N54Bs 
NCH 
FE 
2Ns24s 
SEE FET INTERCHANGEABILITY 
LIST 


2Ns4B6 
NCH 
FE 
2Ns247 
SEE FET INTERCHANGEABILITY 
LIST 
2NssOs 
PCH 
FE 
SEE FET INTERCHANGEABllI,TY 
LIST 


2Nss06 
PCH 
FE 
SEE FET INTERCHANGEABIL;TY 
LIST 
2Nss07 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2NssOB 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss09 
PCH 
FE 
SEE FET INTERCHANGEABIL:TY 
LIST 


2NssU 
PCH 
FE 
SEE FET INTERCHANGEABIL;TY 
LIST 
2N5s1s 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss16 
PCH 
FE 
2Nss4s 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss17 
NCH 
FE 
2Ns546 
SEE FET INTERCHANGEABILITY 
LIST 


2Ns518 
NCH 
FE 
2Nss47 
SEE FET INTERCHANGEABILITY 
LIST 


2N5s19 
NCH 
FE 
2Ns04s 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss20 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss21 
NCH 
FE 
2Nss4s 
SEE FET INTERCHANGEABILI,TY 
LIST 


2Ns522 
NCH 
FE 
2Nss46 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss23 
NCH 
FE 
2Nss47 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss24 
NCH 
FE 
2Ns04s 
SEE FET INTERCHANGEABILIr 
LIST 
2Ns52s 
NPN 
DA 
2Nss2s 
360 
40 
30 
sK· 
10 
1 
SO 
200 


2Nss26 
NPN 
DA 
2Nss26 
360 
40 
30.1 
1K· 
10 
1 
SO 
200 
2Nss43 
NCH 
FE 
2N6449 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss44 
NCH 
FE 
2N64s0 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss4s 
NCH 
FE 
2Nss4s 
SEE FET INTERCHANGEABILIf/ 
LIST 


2Nss46 
NCH 
FE 
2Nss46 
SEE FET INTERCHANGEABIL;TY 
LIST 
2N5s47 
NCH 
FE 
2Nss47 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss48 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 
2Nss49 
NCH 
FE 
2Nss49 
SEE FET INTERCHANGEABIL\TY 
LIST 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


Z 
TI 
Py 
hf. 
0 
TYPE 
~ 
;:: 
REPlACEMENT 
hfE 
VCE(",') 
• 


fy 
..• 
NUMBER 
•• 
u 
OR NEAREST 
TA ~2SoC 
VCBO 
VCEO 
1 kHz 
..• 
ii: 
~ 
Bi 
EQUIVALENT 
:l 
*TC=25°C 
M'N 
MAX 
@ 
'C 
MAX 
@ 
'C 
MIN 
MIN 
u 
(mW) 
(VI 
(V) 
(mA) 
(VI 
(mAl 
(MHz) 


2NSSSO 
NPN 
GP 
2NSSSO 
310 
160 
140 
60-250 
10 
.15 
10 
SO 
100 


2NSSSl 
NPN 
GP 
2NSSSI 
310 
lBO 
160 
80-250 
10 
.15 
10 
SO 
100 


2NSSSS 
NCH 
FE 
2NS949 
SEE FEY INTERCHANGEABILITY 
LIST 


2NSS5B 
NCH 
FE 
2NS362 
SEE FET INTERCHANGEABILITY 
LIST 


2NSSS6 
NCH 
FE 
2N3821 
SEE FEY INTERCHANGEABILITY 
LIST 


2NSSS7 
NCH 
FE 
2N5361 
SEE FEY INTERCHANGEABILITY 
LIST 


2NSS61 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2NSS62 
NCH 
FE 
2NSS4S 
SEE FEY INTERCHANGEABILITY 
LIST 


2NSS63 
NCH 
FE 
2NSS47 
SEE FEY INTERCHANGEABILITY 
LIST 


2NS564 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2NSS6S 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2NSS66 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2NSS81 
NPN 
GP 
2N2221A 
"2W 
75 
401 
40-120 
150 
.3 
150 
250 


2N5SB2 
NPN 
GP 
2N2222A 
"2W 
75 
40 
100-300 
150 
.3 
150 
300 


2NSSB3 
PNP 
RF 
"SW 
30 
30 
25·100 
100 
.8 
100 
1.3G 


2NSS92 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2NS593 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2NSS94 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2NS638 
NCH 
FE 
TIS73 
SEE FEY INTERCHANGEABILITY 
LIST 


2NS639 
NCH 
FE 
TIS7' 
SEE FEY INTERCHANGEABILITY 
LIST 


2N564(} 
NCH 
FE 
TlS7S 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5647 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N564B 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5649 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2NS6S1 
NPN 
RF 
2N3S70 
ISO 
20 
15 I 
30-300 
3 
2G 


2NS652 
NPN 
RF 
2N3S70 
I SO 
20 
I 5 
30·300 
3 
2G 


2NS653 
NCH 
FE 
TiS74 
SEE FEY INTERCHANGEABILITY 
LIST 


2NS6S4 
NCH 
FE 
TIS7S 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5668 
NCH 
FE 
2NS9S3 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5669 
NCH 
FE 
2NS9S2 
SEE FEY INTERCHANGEABILITY 
LIST 


2NS670 
NCH 
FE 
2NS9S0 
SEE FEY INTERCHANGEABILr 
LIST 
2NS690 
NPN 
RF 
2N3S70 
150 
20 
15 
30-300 
3 
2G 


2NS716 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2NS717 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2NS718 
NCH 
FE 
2NS9S3 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5769 
NPN 
SW 
625 
40 
15 
40-120 
10 
.5 
10 
500 


2NS770 
NPN 
RF 
2N'996 
625 
30 
15 
20- 
3 
.. 
10 
900 


2NS771 
PNP 
SW 
625 
15 
15 
50-120 
10 
.18 
10 
850 


2NS772 
NPN 
SW 
625 
.0 
15 
30-120 
30 
.3 
30 
350 


2NS777 
NPN 
DA 
200 
25 
25 
2500· 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


Z 
Pr 
life 
0 
TI 


TYPE 
~ 
~ 
REPLACEMENT 
hFE 
VCE(sot) 
lit 
fr 


NUMBER 
.. 
~ 
OR NEAREST 
TA-2SoC 
VCBO 
VCEO 
1 kHz: 


~ 
::: 
EQUIVAlLNT 
~ 
°TC-2SoC 
MIN 
MAX 
lit 
IC 
MAX 
lit 
IC 
MIN 
MIN 
v 


(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


2N5778 
NPN 
DA 
200 
40 
40 
2500- 


2N5779 
NPN 
DA 
200 
25 
25 
5000- 


2N5780 
NPN 
DA 
200 
40 
40 
5000- 


2N5793 
NPN 
DU 
500 
75 
40 
40-120 
150 
.9 
300 


2N5794 
NPN 
DU 
500 
75 
40 
100-300 
150 
.9 
300 


2N5795 
NPN 
DU 
500 
60 
60 
40-120 
150 
1.6 
500 


2N5796 
NPN 
DU 
500 
60 
60 
100-300 
150 
1.6 
500 


2N5797 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5798 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5799 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N58oo 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


2N5801 
NCH 
FE 
2N485B 
SEE FET INTERCHANGEABILITY 
LIST 


2N5802 
NCH 
FE 
2N5549 
SEE FET INTERCHANGEABILITY 
LIST 


2N5B03 
NCH 
FE 
2N5549 
SEE FET INTERCHANGEABILITY 
LIST 


2N5Bl0 
NPN 
GP 
A5T2222 
500 
35 
25 
60-200 
2 
.75 
500 
100 


2N5811 
PNP 
GP 
A5T2907 
500 
35 
25 
60-200 
2 
.75 
500 
100 


2N5B12 
NPN 
GP 
500 
35 
25 
150-500 
2 
.75 
500 
135 


2N5813 
PNP 
GP 
500 
35 
25 
150-500 
2 
.75 
500 
135 


2N5814 
NPN 
GP 
A5T2222 
500 
SO 
40 
60-120 
2 
.75 
500 
100 


2N5815 
PNP 
GP 
A5T2907 
500 
SO 
40 
60-120 
2 
.75 
500 
100 


2N5816 
NPN 
GP 
A5T2222 
500 
50 
40 
100-200 
2 
.75 
500 
120 


2N5817 
PNP 
GP 
A5T2907 
500 
SO 
40 
100-200 
2 
.75 
500 
120 


2N5818 
NPN 
GP 
500 
50 
40 
150-300 
2 
.75 
500 
135 


2N5819 
PNP 
GP 
500 
50 
40 
150-300 
2 
.75 
500 
135 


2N5820 
NPN 
GP 
500 
70 
60 
60-120 
2 
.75 
500 
100 


2N5821 
PNP 
GP 
A5T2907 
500 
70 
60 
60-120 
2 
.75 
500 
100 


2N5B22 
NPN 
GP 
500 
70 
60 
100-200 
2 
.75 
500 
120 


2N5823 
PNP 
GP 
A5T2907 
500 
70 
60 
100-200 
2 
.75 
500 
120 


2N5824 
NPN 
GP 
TIS99 
360 
50 
40 
60-120 
2 
.125 
10 
60 
90 


2N5825 
NPN 
GP 
TIS98 
360 
50 
40 
100-200 
2 
.125 
10 
100 
90 


2N5B26 
NPN 
GP 
TIS98 
360 
SO 
40 
150-300 
2 
.125 
10 
150 
90 


2N5827 
NPN 
GP 
TIS97 
360 
SO 
40 
250-500 
2 
.125 
10 
250 
90 


2N5828 
NPN 
GP 
TIS97 
360 
50 
40 
400-800 
2 
.125 
10 
400 
90 


2N5829 
PNP 
RF 
2N4260 
200 
30 
30 
20-150 
2 


2N5830 
NPN 
GP 
A5T2243 
310 
120 
100 
80-500 
10 
.25 
SO 
60 


2N5831 
NPN 
GP 
310 
160 
140 
80-250 
10 
.25 
50 
60 


2N5832 
NPN 
GP 
310 
160 
140 
175-500 
10 
.25 
50 
125 


2N5833 
NPN 
GP 
310 
200 
180 
50-250 
10 
.25 
50 
50 


2N5B35 
NPN 
SW 
200 
15 
10 
25- 
10 


2N5836 
NPN 
SW 
'2W 
15 
10 
25- 
SO 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
EUCTRICAL 
CHARACTERISTICS 
Z 
Py 
hie 
Q 
TI 


TYPE 
.. 
:< 
REPLACEMENT 
hFE 
VCElsa.) 
•• 
Iy 
!:: 


NUMBER 
'" 
l;! 
OR NEAREST 
fA =2SoC 
VCBO 
VCW 
1 kHz 
~ 
::: 
EQUIVALENT 
:! 
·YC-25°C 
MIN 
MAX 
@ 
IC 
MAX 
•• 
'C 
MIN 
MIN 
u 


ImW) 
(V) 
IV) 
ImA) 
IV) 
ImA) 
IMH.) 


2N5B37 
NPN 
SW 
·2W 
10 
5 
25- 
100 


2N5B41 
NPN 
RF 
350 
20 
10 
25-200 
25 


2N5B42 
NPN 
RF 
350 
20 
10 
25-250 
25 


2N5843 
PNP 
DU 
2N3347 
500 
50 
40 
50-ISO 
.1 


2N5844 
PNP 
DU 
2N3350 
500 
SO 
40 
100-300 
.1 


2NS845 
NPN 
SW 
500 
50 
40 
25-150 
500 
.6 
500 
200 


2N5845A 
NPN 
SW 
500 
50 
40 
35-150 
500 
.5 
500 
250 


2N5851 
NPN 
RF 
2N3572 
200 
30 
15 
40- 
10 
800 


2N5852 
NPN 
RF 
2N3571 
200 
30 
15 
40- 
10 
l.lG 


2N5855 
PNP 
GP 
A5U030 
750 
60 
60 
50-300 
150 
.4 
150 


2N5856 
NPN 
GP 
A5T2192 
750 
60 
60 
50-300 
150 
A 
150 


2N5857 
PNP 
GP 
A5U030 
750 
80 
80 
50-300 
150 
A 
150 


2N5858 
NPN 
GP 
A5T2243 
750 
80 
80 
50-300 
150 
.4 
150 


2N5902 
NCH 
FE 
SEE FEY INTERCHANGEA81L1TY 
LIST 
2N5903 
NCH 
FE 
SEE FEY INTERCHANGEA81L1TY 
LIST 


2N5904 
NCH 
FE 
SEE FEY INTERCHANGEA81L1TY 
LIST 


2N5905 
NCH 
FE 
SEE FEY INTERCHANGEA81L1TY 
LIST 


2N5906 
NCH 
FE 
SEE FEY INTERCHANGEA81L1TY 
LIST 


2N5907 
NCH 
FE 
SEE FEY INTERCHANGEA81L1TY 
LIST 


2N5908 
NCH 
FE 
SEE FET INTERCHANGEA81L1TY 
LIST 


2N5909 
NCH 
FE 
SEE FEY INTERCHANGEA81L1TY 
LIST 


2N5910 
PNP 
SW 
200 
20 
20 I 
30-120 
10 
_5 
50 
700 


2N5911 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5912 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5943 
NPN 
RF 
lW 
40 
30 I 
25-300 
50 
.2 
100 
25 


2N5949 
NCH 
FE 
2N5949 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5950 
NCH 
FE 
2N5950 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5951 
NCH 
FE 
2N5951 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5952 
NCH 
FE 
2N5952 
SEE FET INTERCHANGEABILITY 
LIST 


2N5953 
NCH 
FE 
2N5953 
SEE FEY INTERCHANGEABILITY 
LIST 


2N5961 
NPN 
GP 
TIS94 
200 
60 
150-950 
10 


2N5962 
NPN 
GP 
200 
45 
600-1550 
10 


2N5963 
NPN 
GP 
200 
30 
1200-2200 
10 


2N5998 
NPN 
GP 
2N3710 
400 
35 
25 
150-300 
10 
.25 
50 
150 
140 


2N5999 
PNP 
GP 
2N"061 
400 
35 
25 
150-300 
10 
.25 
50 
150 
140 


2N6000 
NPN 
SW 
A5T3904 
400 
35 
25 
100-300 
10 
.08 
10 
70 
150 


2N6OO1 
PNP 
SW 
A5T3906 
400 
35 
25 
100-300 
10 
.1 
10 
85 
225 


2N6oo2 
NPN 
SW 
400 
35 
25 
2S0-5OO 
10 
.08 
10 
175 
165 


2N6OO3 
PNP 
SW 
400 
35 
2S 
250-500 
10 
.1 
10 
235 
250 


2N6oo4 
NPN 
GP 
TlSlll 
400 
50 
40 
100-300 
10 
.08 
10 
70 
150 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


Z 
TI 
'" 
"'- 
TYPE 
~ 
Q 
REPLACEMENT 
hFE 
VCE(tall 
Q!> 
'r 
NUMBER 
~ 


:< 
OR 
NEAREST 
TA~2SoC 
VCBO 
VCEO 
~ 
1 kHz 
in 
EQUIVALENT 
3 
·TC~25°C 
MIN 
MAX 
@ 
IC 
MAX 
@ 
IC 
MIN 
MIN 
u 
(mW) 
(VI 
(V) 
(mAl 
(V) 
(mA) 
(MH.) 


2N6oo5 
PNP 
GP 
A5T2907 
400 
50 
40 
100-300 
10 
.1 
10 
85 
225 


2N6oo6 
NPN 
GP 
400 
50 
40 
250-500 
10 
.08 
10 
175 
165 


2N6oo7 
PNP 
GP 
400 
50 
40 
250-500 
10 
.1 
10 
235 
250 


2N6oo8 
NPN 
GP 
2N3711 
400 
35 
25 
250-500 
10 
.25 
50 
250 
140 


2N6oo9 
PNP 
GP 
2N4062 
400 
35 
25 
250-500 
10 
.25 
50 
250 
140 


2N6010 
NPN 
GP 
A5T2222 
500 
50 
40 
100-300 
10 
.05 
10 
65 
350 


2N6011 
PNP 
GP 
A5T2907 
500 
50 
40 
100-300 
10 
.08 
10 
90 
75 


2N6012 
NPN 
GP 
500 
50 
40 
250-500 
10 
.05 
10 
155 
500 


2N6013 
PNP 
GP 
500 
50 
40 
250-500 
10 
.08 
10 
225 
120 
2N6014 
NPN 
GP 
500 
70 
60 
100-300 
10 
.05 
10 
65 
105 


2N6015 
PNP 
GP 
A5T2907 
500 
70 
60 
100-300 
10 
.OB 
10 
90 
75 


2N6016 
NPN 
GP 
500 
70 
60 
250-500 
10 
.05 
10 
155 
150 


2N6017 
PNP 
GP 
500 
70 
60 
250-500 
10 
.08 
10 
225 
120 


2N6027 
PUT 
UJ 
A7T6027 
SEE UNIJUNCTION 
INTERCHANGEA81L1TY 
LIST 


2N6028 
PUT 
UJ 
A7T6087 
SEE UNIJUNCTION 
INTERCHANGEA81L1TY 
LIST 


2N6067 
PNP 
SW 
625 
50 
40 
25-150 
500 
.6 
500 
150 


2N6076 
PNP 
GP 
2N4061 
360 
25 
25 
100-500 
10 
.25 
10 
100 


2N6085 
NPN 
DU 
2N2917 
300 
45 
45 
60-240 
.01 
.35 
1 
60 


2N6086 
NPN 
DU 
2N2918 
300 
45 
45 
150-600 
.01 
.35 
1 
60 


2N6087 
NPN 
DU 
2N2915 
300 
45 
45 
60-240 
.01 
.35 
1 
60 


2N6088 
NPN 
DU 
2N2916 
300 
45 
45 
150-600 
.01 
.35 
1 
60 


2N6089 
NPN 
DU 
2N2917 
300 
45 
45 
60-240 
.01 
.35 
1 
60 


2N6090 
NPN 
DU 
2N2918 
300 
45 
45 
150-600 
.01 
.35 
1 
60 
2N6091 
NPN 
DU 
2N2919 
300 
60 
60 
60-240 
.01 
.35 
1 
60 


2N6092 
NPN 
DU 
2N2920 
300 
60 
60 
150-600 
.01 
_35 
60 
2N6027 
PUT 
UJ 
A7T6027 
SEE UNIJUNCTION 
INTERCHANGEA81L1TY 
LIST 
2N6028 
PUT 
UJ 
A7T6028 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 
2N6114 
P-N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N6115 
P-N 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 
2N6116 
PUT 
UJ 
2N6116 
SEE DATA 
SHEET ON 
2N6116 
2N6117 
PUT 
UJ 
2N6117 
SEE DATA 
SHEET ON 
2N6117 
2N6118 
PUT 
UJ 
2N6118 
SEE DATA 
SHEET ON 
2N6118 


2N6119 
PUT 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 
2N6120 
PUT 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 
2N6137 
PUT 
UJ 
5EE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 
2N6138 
PUT 
UJ 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


2N6218 
NPN 
GP 
A5T5058 
500 
300 
300 
20- 
20 
1 
10 
20 
50 
2N6219 
NPN 
GP 
A5T5058 
500 
250 
250 
20- 
20 
1 
10 
20 
50 
2N6220 
NPN 
GP 
TISloo 
500 
200 
200 
20- 
20 
2 
20 
20 
50 
2N6221 
NPN 
GP 
TIS10l 
500 
150 
150 
20- 
20 
2.3 
20 
20 
50 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
EL£CT1tICAL 
CHARACTERISTICS 
~ 
TI 
I'y 
hf. 


TYPE 
!: 
~ 
REPLACEMENT 
hFE 
VCE(sal) 
It 
Iy 


NUMBER 
.. 
u 
OR 
NEAREST 
TA -25·C 
VCBO 
VCEO 
1 kHz 
~ 
~ 


EQUIVALENT 
·YC-25°C 
MIN 
MAX 
at 
IC 
MAX 
at 
IC 
MIN 
MIN 
u 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


2N6222 
NPN 
GP 
360 
60 
60 
75-200 
2 
_125 
10 
75 


2N6223 
PNP 
GP 
TIS93 
360 
60 
60 
75-200 
2 
.25 
10 
75 


2N6224 
NPN 
GP 
360 
60 
60 
150-300 
2 
.125 
10 
ISO 


2N6225 
PNP 
GP 
TlS93 
360 
60 
60 
150-300 
2 
.25 
10 
ISO 


2N6449 
NCH 
FE 
2N6«9 
SEE FEY INTERCHANGEABILITY 
LIST 


2N64SO 
NCH 
FE 
2N6450 
SEE FEY INTERCHANGEABILITY 
LIST 


2N6451 
NCH 
FE 
2N645 
I 
SEE FEY INTERCHANGEABILITY 
LIST 


2N6452 
NCH 
FE 
2N6452 
SEE FEY INTERCHANGEABILITY 
LIST 


2N6453 
NCH 
FE 
2N6453 
SEE FET INTERCHANGEABILITY 
LIST 


2N6454 
NCH 
FE 
2N6454 
SEE FEY INTERCHANGEABILITY 
LIST 


3N34 
NPN 
SW 
3N34 
125 
30 


3N35 
NPN 
SW 
3N35 
125 
30 
30 
25 


3N35A 
NPN 
SW 
3N35 
125 
30 
30 
10 


3N62 
NPN 
SW 
3N79 
100 
10 


3N63 
NPN 
SW 
3N79 
100 
10 


3N64 
NPN 
SW 
3N77 
100 
10 


3N65 
NPN 
SW 
3N79 
100 


3N66 
NPN 
SW 
3N78 
100 


3N67 
NPN 
SW 
3N77 
100 


3N68 
NPN 
SW 
3N79 
100 
10 


3N68A 
NPN 
SW 
3N79 
100 
\0 


3N69 
NPN 
SW 
3N78 
100 
10 


3N70 
NPN 
SW 
3N77 
100 
10 


3N71 
NPN 
SW 
3N77 
100 
15 
8 
40- 
2 
100 


3N72 
NPN 
SW 
3N78 
100 
15 
8 
40- 
2 
100 


3N73 
NPN 
SW 
3N79 
100 
15 
8 
40- 
2 
100 


3N74 
NPN 
SW 
3N74 
300 
50 
30 


3N75 
NPN 
SW 
3N75 
300 
50 
30 


3N76 
NPN 
SW 
3N76 
300 
50 
30 


3N77 
NPN 
SW 
3N77 
300 
40 
30 


3N78 
NPN 
SW 
3N78 
200 
40 
30 


3N79 
NPN 
SW 
3N79 
300 
40 
30 


3N87 
NPN 
SW 
3N77 
200 
20 
10 
5- 
.5 
100 


3N88 
NPN 
SW 
3N78 
200 
20 
10 
5- 
.5 


3N89 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 
3N90 
PNP 
SW 
3Nll0 
300 
50 
6 


3N91 
PNP 
SW 
3Nll1 
300 
50 
6 


3N92 
PNP 
SW 
3Nl11 
300 
SO 
6 


3N93 
PNP 
SW 
3Nl08 
300 
50 
6 


3N94 
PNP 
SW 
3Nl09 
300 
50 
6 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


z 
TI 
Py 
hf. 
0 
TYPl; 
~ 
:i 
REPlACEMENT 
hFE 
VCEI ••• 'I 
lIP 
fy 


ii 
OR 
NEAREST 
TA-2S·C 
VCBO 
VCEO 
NUMBER 
... 
~ 
1 kHz 


2 
::: 


EQUIVALENT 


::! 
°TC-25·C 
MIN 
MAX ,. 
IC 
MAX 
lIP 
IC 
MIN 
MIN 


v 
(mAl 
IMH·I 
ImWI 
IVI 
IV) 
ImA} 
(VI 


3N95 
PNP 
SW 
3Nl09 
300 
50 


3N96 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3N97 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3N98 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3N99 
NCH 
FE 
3N128 
SEE FET INTERCHANGEABILITY 
LIST 


3Nloo 
PNP 
SW 
3Nl10 
300 
20 


3Nl0l 
PNP 
SW 
3Nl10 
300 
30 


3Nl02 
PNP 
SW 
3Nl10 
300 
40 


3Nl03 
PNP 
SW 
3Nll1 
300 
50 


3Nl04 
PNP 
SW 
3Nl11 
300 
60 


3Nl05 
PNP 
SW 
3Nll1 
300 
20 


3Nl06 
PNP 
SW 
3Nl11 
300 
40 


3Nl07 
PNP 
SW 
3Nl09 
300 
60 


3Nl08 
PNP 
SW 
3Nl08 
300 
50 
12 


3Nl09 
PNP 
SW 
3Nl09 
300 
50 
12 


3Nl10 
PNP 
SW 
3Nll0 
300 
50 
12 


3Nl11 
PNP 
SW 
3Nl11 
300 
50 
12 


3N112 
PNP 
SW 
200 
50 
6 


3N113 
PNP 
SW 
200 
50 
6 


3NI14 
PNP 
SW 
3NllQ 
200 
30 
12 


3N117 
PNP 
SW 
3Nl10 
300 
50 
12 


3N116 
PNP 
SW 
3Nll1 
300 
30 
12 


3Nl1B 
PNP 
SW 
3Nl11 
300 
50 
12 


3NI19 
PNP 
SW 
3Nll1 
300 
50 
12 


3N120 
NPN 
SW 
200 
30 
40 


3N121 
NPN 
SW 
200 
30 
40 


3N123 
PNP 
SW 
100 
30 


3NI24 
NCH 
FE 
SEE FET INTERCHANGEABIL:TY 
LIST 


3NI25 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3NI26 
NCH 
FE 
3N206 
SEE FET INTERCHANGEABILITY 
LIST 


3NI27 
NPN 
SW 
200 
30 
20 I 
40 


3NI2B 
NCH 
FE 
3N12B 
SEE FET INTERCHANGEABILITY 
LIST 


3N129 
PNP 
SW 
3Nl10 
300 
20 


3N130 
PNP 
SW 
3Nl10 
300 
30 


3N131 
PNP 
SW 
3Nll0 
300 
40 


3N132 
PNP 
SW 
3Nl08 
300 
50 


3N133 
PNP 
SW 
3Nl08 
300 
60 


3N134 
PNP 
SW 
3Nll0 
300 
20 


3N135 
PNP 
SW 
3Nl10 
300 
40 


3N136 
PNP 
SW 
3Nl08 
300 
60 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ElECTRICAL 
CHARACTERISTICS 


Z 
TI 
'" 
"'" 
0 
TYPE 
~ 
:i 
REPlACEMENT 
hn 
VCE(,.,') 
• 
"r 


NUMBER 
u 
01 NEAREST 
T,A-25°C 
VCBO 
VCEO 
1 kHz 
.. 
ii: 
~ 
::: 
EQUIVALENT 
~ 
·'C:. 25°C 
MIN 
MAX • 


IC 
MAX • 
IC 
MIN 
MIN 
u 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


3N138 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3N139 
NCH 
FE 
3N203 
SEE FET INTERCHANGEABILITY 
LIST 


3NUO 
NCH 
FE 
3N201 
SEE FET INTERCHANGEABILITY 
LIST 


3NUI 
NCH 
FE 
3N201 
SEE FET INTERCHANGEABILITY 
LIST 


3NU2 
NCH 
FE 
3N201 
SEE FET INTERCHANGEABILITY 
LIST 


3Nl<3 
NCH 
FE 
3NI28 
SEE FET INTERCHANGEABILITY 
LIST 


3NU5 
PCH 
FE 
3N17< 
SEE FET INTERCHANGEABILITY 
LIST 


3NU6 
PCH 
FE 
3N17< 
SEE FET INTERCHANGEABILITY 
LIST 


3NI<7 
PCH 
FE 
3N20B 
SEE FET INTERCHANGEABILITY 
LIST 


3NUB 
PCH 
FE 
3N208 
SEE FET INTERCHANGEABILITY 
LIST 


JN1A9 
PCH 
FE 
3N161 
SEE FET INTERCHANGEABILITY 
LIST 


3N150 
PCH 
FE 
3N161 
SEE FET INTERCHANGEABILITY 
LIST 


3N151 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3N152 
NCH 
FE 
3N128 
SEE FET INTERCHANGEABILITY 
LIST 


3NI53 
NCH 
FE 
3N153 
SEE FET INTERCHANGEABILITY 
LIST 


3N15< 
NCH 
FE 
3N128 
SEE FET INTERCHANGEABILITY 
LIST 


3NI55 
PCH 
FE 
3N155 
SEE FET INTERCHANGEABILITY 
LIST 


3NI55A 
PCH 
FE 
3N155A 
SEE FET INTERCHANGEABILITY 
LIST 


3N156 
PCH 
FE 
3N156 
SEE FET INTERCHANGEABILITY 
LIST 


3N156A 
PCH 
FE 
3N156A 
SEE FET INTERCHANGEABILITY 
LIST 


3N157 
PeH 
FE 
3N157 
SEE FET INTERCHANGEABILITY 
LIST 


3N157A 
PCH 
FE 
3Nl 
S7A 
SEE FET INTERCHANGEABILITY 
LIST 


3N158 
PCH 
FE 
3N15B 
SEE FET INTERCHANGEABILITY 
LIST 


3NI58A 
PCH 
FE 
3N158A 
SEE FET INTERCHANGEABILITY 
LIST' 


3NI59 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3NI60 
PCH 
FE 
3Nl60 
SEE FET INTERCHANGEABILITY 
LIST 


3N161 
PCH 
FE 
3Nl61 
SEE FET INTERCHANGEABILITY 
LIST 


3NI62 
PCH 
FE 
3N162 
SEE FET INTERCHANGEABILITY 
LIST 


3NI63 
PCH 
FE 
3N163 
SEE FET INTERCHANGEABILITY 
LIST 


3Nl6< 
PCH 
FE 
3N16< 
SEE FET INTERCHANGEABILITY 
LIST 


3N165 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3N166 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3N167 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3NI68 
PCH 
FE 
3Nl60 
SEE FET INTERCHANGEABILITY 
LIST 


3N169 
NCH 
FE 
3N169 
SEE FET INTERCHANGEABILITY 
LIST 


3N170 
NCH 
FE 
3N170 
SEE FET INTERCHANGEABILITY 
LIST 


3N171 
NCH 
FE 
JN171 
SEE FET INTERCHANGEABILITY 
LIST 


3N172 
PCH 
FE 
3N161 
SEE FET INTERCHANGEABILITY 
LIST 


3N173 
PCH 
FE 
3N161 
SEE FET INTERCHANGEABILITY 
LIST 


3N17" 
PCH 
FE 
3N17< 
SEE FET INTERCHANGEABILITY 
LIST 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF REGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 
~ 
TI 
Py 
"Ie 


TYPE 
~ 
~ 
REPLACEMENT 
hFE 
VCE( ••• 11 
GP 
If 


NUMBER 
•• 
~ 
OIl 
NEAREST 
TA~25·C 
VCBO 
VCEO 
.. 
1 kHz 
2 
3 


EOUIVALENT 


-Yc"",2SoC 
MIN 
MAX • 
IC 
MAX 
GP 
IC 
MIN 
MIN 
v 
(mW) 
(V) 
(V) 
(mAl 
(V) 
(mAl 
(MHz) 


JN175 
NCH 
FE 
JN170 
SEE FET INTERCHANGEABILITY 
LIST 


JN176 
NCH 
FE 
JN170 
SEE FET INTERCHANGEABILITY 
LIST 


JNl77 
NCH 
FE 
JN171 
SEE FET INTERCHANGEABILITY 
LIST 


JN17B 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JNI79 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JNIBO 
PCH 
FE 
JNI7' 
SEE FET INTERCHANGEABILITY 
LIST 


JN181 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


3N182 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JN18J 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JN18' 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JN185 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JN186 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JN188 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JN189 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JNl90 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JN191 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JNI92 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JN19J 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


JN200 
NCH 
FE 
JN201 
SEE FET INTERCHANGEABILITY 
LIST 


JN201 
NCH 
FE 
JN201 
SEE FET INTERCHANGEABILITY 
LIST 


JN202 
NCH 
FE 
JN202 
5EE FET INTERCHANGEABILITY 
LIST 


JN20J 
NCH 
FE 
JN20J 
SEE FET INTERCHANGEABILITY 
LIST 


JN20' 
NCH 
FE 
JN20' 
SEE FET INTERCHANGEABILITY 
LIST 


JN205 
NCH 
FE 
JN205 
SEE FET INTERCHANGEABILITY 
LIST 


JN206 
NCH 
FE 
JN206 
SEE FET INTERCHANGEABILITY 
LIST 


JN207 
PCH 
FE 
JN207 
SEE FET INTERCHANGEA81llTY 
LIST 


JN208 
PCH 
FE 
3N208 
SEE FET INTERCHANGEABILITY 
LIST 


JN211 
NCH 
FE 
JN211 
SEE FET INTERCHANGEABILITY 
LIST 


JN212 
NCH 
FE 
JN212 
SEE FET INTERCHANGEABILITY 
LIST 


JN21J 
NCH 
FE 
JN21J 
SEE FET INTERCHANGEABILITY 
LIST 


JN2U 
NCH 
FE 
JN2U 
SEE FET INTERCHANGEABILITY 
LIST 


JN215 
NCH 
FE 
JN215 
SEE FET INTERCHANGEABILITY 
LIST 


JN216 
NCH 
FE 
JN216 
SEE FET INTERCHANGEABILITY 
LIST 


JN217 
NCH 
FE 
JN217 
SEE FET INTERCHANGEA81L1TY 
LIST 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELKTRICAL CHARACTERISTICS 
.. 
Z 
TI 
Py 
"'- 
TYPE 
.. 
>- 
0 
REPlACEMENT 
hH; 
VCE(•••t) 
If 
~ 
!: 
:i 
• 
NUMBER 
u 
~ 


OR NEAREST 
TA-25°C 
VCBO 
VCEO 
1 kHz 
;:! 
~ 
EQUIVALENT 
~ 
;;; 
z 
3 
e'c-2SOC 
MIN 
MAX • 
IC 
MAX • 
IC 
MIN 
MIN 
C2: 
u 
(mWI 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


22,,3TP 
TI 
NPN 
GP 
A5T22"3 
625 
120 
80 
,,0-120 
150 
.35 
150 
50 


2"84TP 
TI 
NPN 
GP 
A5T3707 
360 
60 
60 
100-500 
.01 
.35 
1 
150 
60 


2925TP 
TI 
NPN 
GP 
A5T3711 
360 
25 
25 
235 


32"5TP 
TI 
PNP 
SW 
625 
50 
50 
30-90 
500 
.6 
500 
150 


3390TP 
TI 
NPN 
GP 
TlS97 
360 
18 
18 
,,00-800 
2 
,,00 


3391TP 
TI 
NPN 
GP 
A5TJ391 
360 
25 
25 
250-500 
2 
3392TP 
TI 
NPN 
GP 
A5T3392 
360 
25 
25 
150-300 
2 
3,,05TP 
TI 
NPN 
GP 
2N5«9 
360 
50 
50 
180-5"0 
2 
.3 
50 
180 


3"15TP 
TI 
NPN 
GP 
2N5«9 
360 
25 
25 
180-5"0 
2 
.3 
50 
180 
3"lnp 
TI 
NPN 
GP 
2N5«9 
360 
50 
50 
180-5"0 
2 
.3 
50 
180 
3504TP 
TI 
PNP 
GP 
A5T2907 
360 
"5 
,,5 
100-300 
150 
." 
150 
135 
200 
3563TP 
TI 
NPN 
RF 
TIS62 
360 
30 
12 
20-200 
8 
20 
600 


3564TP 
TI 
NPN 
RF 
2N"996 
360 
30 
15 
20- 
15 
.3 
20 
20 
"00 
3565TP 
TI 
NPN 
GP 
A5T3565 
360 
30 
25 
150-600 
1 
.35 
1 
,,0 


3566TP 
TI 
NPN 
GP 
A5T2222 
360 
"0 
30 
150-600 
10 
1 
100 
,,0 


356np 
TI 
NPN 
GP 
A5T2222 
360 
80 
"0 
"0-120 
150 
.25 
150 
60 


3568TP 
TI 
NPN 
GP 
A5T2222 
3lX' 
80 
60 
,,0-120 
150 
.25 
150 
60 
3570TP 
TI 
NPN 
RF 
A5TJ571 
360 
30 
15 
20-150 
5 
20 
1500 
3571TP 
TI 
NPN 
RF 
A5T3571 
360 
25 
15 
20-200 
5 
20 
1200 
3638TP 
TI 
PNP 
SW 
A5T3638 
300 
25 
25 
30- 
50 
.25 
50 
100 


3640TP 
TI 
PNP 
SW 
2N""23 
360 
12 
12 
30-120 
10 
.2 
10 
500 
3641TP 
TI 
NPN 
RF 
2N5""9 
360 
60 
30 
"0-120 
150 
.22 
150 
250 
3643TP 
TI 
NPN 
RF 
2N5""9 
360 
60 
30 
100-300 
150 
.22 
150 
250 
36"6TP 
TI 
NPN 
SW 
A5T3903 
360 
,,0 
15 
30-120 
JO 
.3 
30 
350 


3663TP 
TI 
NPN 
RF 
TIS62 
200 
30 
12 
20- 
8 
.6 
10 
700 
372"TP 
TI 
NPN 
SW 
TIS133 
625 
50 
30 
60-150 
100 
.3 
100 
300 
"0082 
RC NPN 
RF 
'5W 


,,0084 
RC NPN 
GP 
2N2222 
500 
60 
,,0 
50-250 
150 
I." 
150 


"0231 
RC NPN 
GP 
2N2221 
500 
18 
18 
55 


,,0232 
RC NPN 
GP 
2N2222 
500 
18 
18 
90 


,,0233 
RC NPN 
GP 
2N2222 
500 
18 
18 
90 
"023,, 
RC NPN 
GP 
2N2221 
500 
18 
18 
.2 
50 
35 


,,0235 
RC NPN 
RF 
2N,,252 
180 
"5 
"0-170 
1 


,,0236 
RC NPN 
RF 
2N"252 
180 
"5 
,,0-275 
1 


,,0237 
RC NPN 
RF 
2N"252 
180 
"5 
27-275 
1 


,,0238 
RC NPN 
RF 
2N,,252 
180 
"5 
"0-170 
1 


"0239 
RC NPN 
RF 
2N"252 
180 
"5 
27-100 
1 


"02"0 
RC NPN 
RF 
2N"252 
180 
,,5 
27-275 
1 


"02"2 
RC NPN 
RF 
2N"252 
180 
,,5 
,,0-170 
I 


,,02"3 
RC NPN 
RF 
2N,,252 
180 
"5 
,,0-170 
I 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 


MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 
.. 
Z 
'" 
"'" 
w 
TI 
.. 
0 
hFE 
VCEI"") 
fy 
TYPE 
:> 
~ 
~ 
REPLACEMENT 
• 
NUMBER 
t; 
.. 
OR NEAREST 
'A-25°C 
VCBO 
VCEO 
~ 
~ 


\o! 
1 kHz 
:> 
ili 
EQUIVALENT 
Z 
3 
°TC-2S·C 
MIN 
MAX 
•• 
IC 
MAX 
•• 
IC 
MIN 
MIN 
« 
:IE 
u 
(mW) 
(V) 
(V) 
(mA) 
(VI 
(mA) 
(MH.) 


';02';'; 
RC NPN 
RF 
2N';252 
180 
';5 
';5 
27·170 
1 


.;02.;5 
RC NPN 
RF 
2N';252 
180 
';5 
';5 
70-275 
1 


';02';6 
RC NPN 
RF 
2N';252 
180 
.;5 
';5 
27·90 
1 


';0290 
RC NPN 
RF 
2N';252 
"7W 
15 


';029'; 
RC NPN 
RF 
2N3571 
200 
30 
15 
30-150 
3 


';0295 
RC NPN 
RF 
2N918 
200 
35 
20 
30-200 
2 


';0296 
RC NPN 
RF 
2N3571 
200 
30 
15 
30-150 
3 


.;0305 
RC NPN 
RF 
"7W 
65 
';0 
10- 
ISO 
1 
250 


';030TP 
TI 
PNP 
GP 
A5H026 
625 
60 
60 
.;0-120 
100 
.5 
500 
100 


';0309 
RC NPN 
GP 
2N2270 
lW 
18 
70-350 
SO 


';0311 
RC NPN 
GP 
2N2270 
lW 
30 
70-350 
50 


';0314 
RC NPN 
GP 
2N2102 
lW 
';0 
35-150 
50 
I.'; 
150 


.;0315 
RC NPN 
GP 
2N2270 
lW 
35 
70-3SO 
SO 


';0317 
RC NPN 
GP 
2N2270 
lW 
';0 
';0-200 
10 


.;0319 
RC PNP 
GP 
2N.;030 
IW 
';0 
35-200 
SO 


';0320 
RC NPN 
GP 
2N2270 
lW 
';0 
';0-200 
10 


.;0321 
RC NPN 
GP 
2N5058 
IW 
300 
25-200 
20 


';0323 
RC NPN 
GP 
2N2270 
IW 
18 
70-350 
50 


';0326 
RC NPN 
GP 
2N2270 
IW 
';0 
';0-200 
10 


.;0327 
RC NPN 
GP 
2N5058 
lW 
300 
.;0-2SO 
20 


';03';6 
RC NPN 
GP 
2N31U 
lW 
175 
25- 
10 
.5 
10 
10 


';03';7 
RC NPN 
GP 
2N2270 
IW 
60 
';0 
25·100 
';50 
1 
';50 


';03.;8 
RC NPN 
GP 
2N2102 
lW 
90 
65 
30-100 
300 
.75 
300 


';03';9 
RC NPN 
GP 
lW 
140 
25-100 
ISO 
.5 
150 


';035'; 
RC NPN 
GP 
500 
150 
5 
1 
SO 


';0355 
RC NPN 
GP 
2N5059 
lW 
150 
5 
1 
SO 


';0360 
RC NPN 
GP 
2N2102 
IW 
70 
';0-200 
10 
I.• 
150 


';0361 
RC NPN 
GP 
2N2102 
IW 
70 
70-3SO 
SO 
1.4 
150 


';0362 
RC PNP 
GP 
2N';032 
lW 
70 
35-200 
SO 
I.'; 
ISO 


';0366 
RC NPN 
GP 
2N2102 
lW 
65 
';0-120 
ISO 
.5 
ISO 


.;0367 
RC NPN 
GP 
2N2102 
lW 
100 
55 
35·100 
200 
I.'; 
200 


.;0385 
RC NPN 
GP 
lW 
';50 
350 
';0-160 
20 
.5 
.; 


.;0397 
RC NPN 
GP 
500 
25 
165-600 
10 
.25 
10 
SO 


';0398 
RC NPN 
GP 
2N2222 
500 
25 
175·300 
10 
.25 
10 
SO 


';0399 
RC NPN 
GP 
500 
18 
165-600 
10 
.2 
5 
165 
SO 


.;0.;00 
RC NPN 
GP 
2N2222 
500 
18 
75·300 
10 
.2 
5 
75 
50 


.;0.;05 
RC NPN 
RF 
300 
16 
20- 
100 
300 


';0.;06 
RC PNP 
GP 
2N';030 
lW 
SO 
30-200 
.1 


';0';07 
RC NPN 
GP 
2N2270 
lW 
50 
';0-200 
1 


';0.;08 
RC NPN 
GP 
2N2102 
lW 
90 
.;0-200 
10 
I.'; 
ISO 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 
.. 
z 
Py 
lit. 
= 
~ 


TI 


TYPf 
C 
~ 
REPLACEMENT 
hFE 
VCE(oat) 
,. 
Iy 


NUMBER 
.. 
~ 
ott NEAREST 
TA _25°C 
VCBO 
VCEO 
.. 
a 


1 kHz 
~ 
~ 
EQUIVALENT 
Z.. 
~ 
·TC "'"25°C 
MIN 
MAX 
•• 
IC 
MAX 
lIP 
IC 
MIN 
MIN 
::e 
u 
(mW) 
IV) 
(V) 
(mAl 
IV) 
(mAl 
(MH'I 


~Q.412 
RC 
NPN 
GP 
lW 
250 
~o- 
30 
10 


~Q.413 
RC 
NPN 
RF 
2N918 
200 
35 
20 
30-200 
2 


~Q.4U 
RC 
NPN 
RF 
2N3571 
200 
30 
15 
30-150 
3 


~Q.450 
RC 
NPN 
GP 
2N2221 
lW 
30 
25 
100-200 
10 
100 
50 


~0~51 
RC 
NPN 
GP 
2N2222 
lW 
~O 
~O 
125-300 
10 
125 
50 


~Q.452 
RC 
NPN 
GP 
2N2222 
lW 
~O 
75·300 
10 
75 
50 


~0~53 
RC 
NPN 
GP 
lW 
25 
165·600 
10 
.25 
10 
50 


~0~5~ 
RC 
NPN 
GP 
2N2222 
IW 
25 
75·300 
10 
.25 
10 
50 


~Q.455 
RC 
NPN 
GP 
lW 
18 
165·300 
10 
.2 
5 
165 
50 


~Q.456 
RC 
NPN 
GP 
2N2222 
lW 
18 
75·300 
10 
.2 
5 
75 
50 


~Q.458 
RC 
NPN 
GP 
2N2222A 
500 
60 
~O 
100-300 
10 
.3 
15 
75 
150 


~Q.459 
RC 
NPN 
GP 
2N2222A 
lW 
60 
.0 
100-300 
10 
.3 
15 
75 
150 


~Q.467A 
RC 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


~Q.468 
RC 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


~Q.468A 
RC 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


~Q.472 
RC 
NPN 
RF 
T1S126 
180 
.5 
.0-170 
1 


~Q.473 
RC 
NPN 
RF 
TIS126 
180 
.5 
.0-275 
1 


~Q.47' 
RC 
NPN 
RF 
TIS126 
180 
.5 
27·275 
1 


~Q.475 
RC 
NPN 
RF 
TIS126 
180 
.5 
.0-170 
1 


~Q.476 
RC 
NPN 
RF 
TIS126 
180 
.5 
27·100 
1 


~Q.477 
RC 
NPN 
RF 
TIS126 
180 
.5 
27·275 
1 


.Q.478 
RC 
NPN 
RF 
TIS126 
lBO 
.5 
.0-170 
1 


~Q.479 
RC 
NPN 
RF 
T1S126 
180 
.5 
.0-170 
1 


~Q.480 
RC 
NPN 
RF 
TIS126 
180 
.5 
27·275 
1 


~Q.481 
RC 
NPN 
RF 
TIS126 
180 
~5 
70-275 
1 


~Q.482 
RC 
NPN 
RF 
TIS126 
180 
.5 
27·90 
1 
~Q.4TP 
TI 
PNP 
SW 
A5UO~ 
360 
25 
2. 
30-~00 
12 
.15 
12 


~Q.4ATP 
TI 
PNP 
SW 
A5UO~A 
360 
.0 
35 
30-.00 
12 
.15 
12 


.0517 
RC 
NPN 
RF 
2N3571 
200 
30 
15 
30-150 
3 
lG 


.0518 
RC 
NPN 
RF 
2N3571 
200 
30 
15 
30-150 
3 
lG 


.0519 
RC 
NPN 
RF 
lW 
16 
20- 
50 
300 


~0537 
RC 
PNP 
GP 
2N.030 
lW 
55 
50-300 
50 
1.1 
50 


~053B 
RC 
PNP 
GP 
2N.030 
lW 
55 
15·90 
500 
2 
500 


~0539 
RC 
NPN 
GP 
2N2270 
lW 
55 
15·90 
500 
2 
500 


~05~' 
RC 
NPN 
GP 
2N2270 
07W 
50 
35·200 
50 
1 
150 


~0559 
RC 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


~0559A 
RC 
NCH 
FE 
SEE FEY INTERCHANGEABILr 
LIST 
~0577 
RC 
NPN 
RF 
3W 
60 
50-275 
100 
250 


~0578 
RC 
NPN 
RF 
2N3866 
°5W 
55 
30 
10-200 
50 
I 
100 
500 


~0581 
RC 
NPN 
RF 
180 
~5 
70-275 
I 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
RECTRICAL 
CHARACTERISTICS 
.. 
Z 
Py 
hf. 
.. 
Q 
TI 
<! 
>- 
hFE 
VCE( •••• ' 
Iy 
TYPE 
!:: 
:c 
REPlACEMENT 
• 
NUMBER 
u .. 
~ 
OR 
NEAREST 
TA-25°C 
VCBO 
VCEO 
~ 
~ 
1 kHz 
::> 
2 
i:i 
EQUIVALENT 
z.. 
:! 
o!'TC-2SoC 
MIN 
MAX 
•• 
IC 
MAX • 
IC 
MIN 
MIN 
:e 
u 
(mW) 
IV) 
(V) 
(mA) 
IV) 
ImA) 
IMHz) 


405B2 
RC 
NPN 
RF 
180 
45 
27·90 
1 


40600 
RC 
NCH 
FE 
3N211 
SEE FEY INTERCHANGEABILITY 
LIST 


40601 
RC 
NCH 
FE 
3N211 
SEE FEY INTERCHANGEABILITY 
LIST 


40602 
RC 
NCH 
FE 
3N211 
SEE FEY INTERCHANGEABILITY 
LIST 


40603 
RC 
NCH 
FE 
3N211 
SEE FEY INTERCHANGEABILITY 
LIST 


40604 
RC 
NCH 
FE 
3N211 
SEE FEY INTERCHANGEABILITY 
LIST 


40608 
RC 
NPN 
RF 
800 
40 
35·120 
50 
1 
50 
700 


40611 
RC 
NPN 
GP 
2N2270 
lW 
25 
70·500 
59 


40616 
RC 
NPN 
GP 
2N2270 
lW 
32 
70-500 
SO 


40634 
RC 
PNP 
GP 
2N4030 
lW 
75 
50-250 
ISO 
.8 
ISO 


40635 
RC 
NPN 
,l;;P 
2N2270 
lW 
95 
50-2SO 
ISO 
.B 
150 


40637 
RC 
NPN 
RF 
300 
30 
300 


40673 
RC 
NCH 
FE 
3N211 
SEE FEY INTERCHANGEABILITY 
LIST 


4248TP 
TI 
PNP 
GP 
A5U148 
360 
40 
40 I 
50- 
.1 
.25 
10 
SO 
40 


4274TP 
TI 
NPN 
SW 
A513903 
360 
30 
12 
30-120 
10 
.2 
10 
400 


4360TP 
11 
PCH 
FE 
A5T5462 
SEE FEY INTERCHANGEABILITY 
LIST 


4400TP 
11 
NPN 
SW 
A5T2222 
360 
60 
40 
50-150 
150 
.4 
150 
20 
200 


,U01TP 
TI 
NPN 
SW 
A512222 
360 
60 
40 
100-300 
ISO 
.4 
150 
40 
2SO 


4402TP 
TI 
PNP 
SW 
A512907 
360 
40 
40 
50-ISO 
ISO 
.4 
ISO 
JO 
ISO 


4409TP 
11 
NPN 
GP 
2N4409 
360 
80 
50 
60-400 
1 
.2 
1 
60 


4410TP 
11 
NPN 
GP 
2N4410 
360 
120 
BO 
60·400 
1 
.2 
1 
60 


48BBTP 
TI 
PNP 
GP 
A5T5401 
360 
150 
150 
30- 
1 
.5 
10 
30 


4916TP 
11 
PNP 
GP 
A5T3905 
360 
30 
30 
70-200 
10 
.14 
10 
400 


491np 
TI 
PNP 
GP 
A5T3906 
360 
30 
30 
150-300 
10 
.14 
10 
4SO 


5033TP 
TI 
PCH 
FE 
A5T546O 
SEE FEY INTERCHANGEABILITY 
LIST 


5088TP 
TI 
NPN 
GP 
TIS94 
310 
35 
30 
300·900 
.1 
.5 
10 
3SO 
50 


5089TP 
TI 
NPN 
GP 
TIS94 
310 
30 
25 
400-1200 
.1 
.5 
10 
4SO 
SO 


5172TP 
11 
NPN 
GP 
A5T5172 
360 
25 
25 
100-500 
10 
.25 
10 
100 


5209TP 
TI 
NPN 
GP 
A5T5209 
360 
50 
50 
100-300 
.1 
.7 
10 
ISO 
JO 


5210TP 
TI 
NPN 
GP 
A5T5210 
360 
50 
50 
200-600 
.1 
.7 
10 
250 
30 


5400TP 
11 
PNP 
GP 
A5T5400 
360 
130 
120 
40-180 
10 
.2 
10 
30 
100 


A5T404 
TI 
PNP 
SW 
A5U04 
625 
25 
24 
30-400 
12 
.15 
12 


A5U04A 
TI 
PNP 
SW 
A5U04A 
625 
40 
35 
30-400 
12 
.15 
12 


A512192 
TI 
NPN 
GP 
A5T2192 
625 
60 
40 
100-300 
ISO 
.35 
ISO 
SO 


A5T2193 
TI 
NPN 
GP 
A5T2193 
625 
80 
50 
40-120 
150 
.35 
150 
SO 


A5T2222 
TI 
NPN 
GP 
A5T2222 
625 
60 
30 
100-300 
150 
.4 
150 
2SO 


A5T2243 
TI 
NPN 
GP 
A5T2243 
625 
120 
80 
40-120 
ISO 
.25 
ISO 


A5T2907 
TI 
PNP 
GP 
A5T2907 
625 
60 
40 
100-300 
ISO 
.4 
ISO 
200 


A5T3391 
TI 
NPN 
GP 
A5T3391 
62S 
25 
25 
250-500 
2 


A5T3391A 
TI 
NPN 
GP 
A5T3391A 
625 
25 
25 
2S0-500 
2 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


ill 
Z 
Pr 
hf. 
'" 
Q 
TI 


TYPf 
ie 
~ 
:c 
REPLACEMENT 
hFE 
VCE(sat) 
4P 
'r 
NUMBER 
v 
~ 
~ 
OIl 
NEAREST 
fA =25°C 
VCBO 
VCEO 
~ 
1 kHz 
~ 
Ei 
EQUIVALENT 
Z.. 
:! 
°TC-2S·C 
MIN 
MAX 
@ 
IC 
MAX 
4P 
IC 
MIN 
MIN 
:e 
v 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


A5T3392 
TI 
NPN 
GP 
A5T3392 
625 
25 
25 
150-300 
2 


A5T350~ 
TI 
PNP 
GP 
A5T350~ 
625 
45 
~5 
100-300 
150 
.- 
150 
135 
200 


A5T3505 
TI 
PNP 
GP 
A5T3505 
625 
60 
60 
100-300 
150 
.- 
150 
135 
200 


A5T3565 
TI 
NPN 
GP 
A5T3565 
625 
30 
25 
150-600 
1 
.35 
1 
120 
~O 


A5T3571 
TI 
NPN 
RF 
A5T3571 
625 
25 
15 
20-200 
5 
20 
1200 


A5T3572 
TI 
NPN 
RF 
A5T3572 
625 
25 
13 
20-350 
5 
20 
1G 


A5T3638 
11 
PNP 
GP 
A5T3638 
625 
25 
25 
30- 
50 
.25 
50 
100 


A5T3638A 
TI 
PNP 
GP 
A513638A 
625 
25 
25 
100- 
50 
.25 
50 
150 


A5T36~~ 
TI 
PNP 
GP 
A5T3644 
625 
~5 
~5 
100-300 
150 
.- 
150 
100 
200 


A5T36~5 
TI 
PNP 
GP 
A5T36~5 
625 
60 
60 
100-300 
150 
.- 
150 
100 
200 


A5T3707 
TI 
NPN 
GP 
A5T3707 
625 
30 
30 
lOO-~OO 
.1 
1 
10 
100 


A5T3708 
TI 
NPN 
GP 
A5T3708 
625 
30 
30 
~5·660 
1 
1 
10 
~5 


A5T3709 
TI 
NPN 
GP 
A5T3709 
625 
30 
30 
~5-165 
1 
1 
10 
~5 


A5T3710 
TI 
NPN 
GP 
A5T371 
0 
625 
30 
30 
90-330 
1 
1 
10 
90 


A5T3711 
TI 
NPN 
GP 
A5T3711 
625 
30 
30 
180-660 
1 
1 
10 
IBO 


A513821 
TI 
NCH 
FE 
A5T3821 
SEE FET INTERCHANGEABILITY 
LIST 


A5T3B22 
TI 
NCH 
FE 
A5T3822 
SEE FET INTERCHANGEABILITY 
L15T 


A5T3B23 
TI 
NCH 
FE 
A5T3B23 
SEE FET INTERCHANGEABILITY 
LIST 


A5T382~ 
TI 
NCH 
FE 
A5T3B24 
SEE FET INTERCHANGEABILITY 
LIST 


A5T3903 
TI 
NPN 
SW 
A5T3903 
625 
60 
~O 
50-150 
10 
.2 
10 
50 
250 


A5T39~ 
11 
NPN 
SW 
A5T390~ 
625 
60 
~O 
100-300 
10 
.2 
10 
100 
300 


A5T3905 
TI 
PNP 
SW 
A5T390S 
625 
~O 
~O 
50-150 
10 
.25 
10 
50 
200 


A5T3906 
TI 
PNP 
SW 
A5T3906 
625 
~O 
~O 
100-300 
10 
.25 
10 
100 
250 


A5T4026 
TI 
PNP 
GP 
A5T4026 
625 
60 
60 
~0-120 
100 
.5 
500 
100 


A5T4027 
TI 
PNP 
GP 
AST4027 
625 
80 
80 
~0·120 
100 
.5 
500 
100 


A5T4028 
TI 
PNP 
GP 
A5T4028 
625 
60 
60 
100·300 
100 
.5 
500 
150 


A5T4029 
TI 
PNP 
GP 
A5T4029 
625 
80 
80 
100-300 
100 
.5 
500 
150 
A5T4058 
TI 
PNP 
GP 
A5T4058 
625 
30 
30 
100-400 
.1 
.7 
10 
100 


A5T4059 
TI 
PNP 
GP 
A5T~059 
625 
30 
30 
~5-660 
1 
.7 
10 
~5 


A5T4060 
TI 
PNP 
GP 
A5T4060 
625 
30 
30 
~5-165 
1 
.7 
10 
~5 
A5T4061 
11 
PNP 
GP 
A5T4061 
625 
30 
30 
90-330 
1 
.7 
10 
90 


A5T4062 
TI 
PNP 
GP 
A5T4062 
625 
30 
30 
180-660 
1 
.7 
10 
180 


A5T4123 
TI 
NPN 
SW 
A5T4123 
625 
~O 
30 
50-150 
2 
.3 
50 
50 
250 


A5T412~ 
TI 
NPN 
SW 
A5T4124 
625 
30 
25 
120-360 
2 
.3 
50 
120 
300 


A5T4125 
TI 
PNP 
SW 
A5T4125 
625 
30 
30 
50-150 
2 
.~ 
50 
50 
200 


A5T4126 
TI 
PNP 
SW 
A5T4126 
625 
25 
25 
120-360 
2 
.- 
50 
120 
250 


A5T42~B 
TI 
PNP 
GP 
A5T42~8 
625 
~O 
~O 
50- 
.1 
.25 
10 
50 
~ 


A5T42~9 
TI 
PNP 
GP 
A5T42~9 
625 
60 
60 
100-300 
.1 
.25 
10 
100 
~ 


A5T4250 
TI 
PNP 
GP 
A5T4250 
625 
~O 
~O 
250-700 
.1 
.25 
10 
250 
50 


A5T4260 
TI 
PNP 
RF 
A5T4260 
200 
20 
15 
30- 
10 
.35 
10 
1600 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
EUCTRICAL 
CHARACTERISTICS 
.• 
Z 
w 
I'y 
hf. 
.• 
~ 
0 
TI 


TYPf 
:> 
:i 
REPLACEMENT 
hn 
VCE(satl 
fy 
tJ 
~ 


@ 


NUMBER 
:t 
~ 
OR 
NEAREST 
TA-25°C 
VCIO 
VCEO 
1 kHz 


:> 
~ 


EQUIVALENT 
Z..• 
°TC-25°C 
MIN 
MAX ,. 
'C 
MAX 
lIP 
'C 
MIN 
MIN 
::E 
u 


(mWI 
(V) 
(V) 
(mAl 
(VI 
(mAl 
(MHz) 


A5U261 
TI 
PNP 
RF 
A5U261 
200 
20 
15 
30- 
10 
.35 
10 
2G 


A5U402 
TI 
PNP 
SW 
A5U402 
625 
40 
40 
50-150 
150 
.4 
150 
30 
150 


A5U403 
TI 
PNP 
SW 
A5U403 
625 
40 
40 
100-300 
150 
.4 
150 
60 
200 


A5U409 
TI 
NPN 
GP 
A5U409 
625 
80 
50 
60-400 
1 
.2 
1 
60 


A5U41 
0 
TI 
NPN 
GP 
A5U41 
0 
625 
120 
80 
60-400 
1 
.2 
1 
60 


A5T5058 
TI 
NPN 
GP 
A5T5058 
800 
300 
300 
35·150 
30 
I 
30 
30 


AST5059 
TI 
NPN 
GP 
A5T5059 
800 
250 
250 
30-150 
30 
I 
30 
30 


AST5086 
TI 
PNP 
GP 
A5T5086 
625 
50 
50 
150-500 
.1 
.3 
10 
150 
40 


A5T5087 
TI 
PNP 
GP 
A5T5087 
625 
50 
50 
250-800 
.1 
.3 
10 
250 
40 


AST5172 
TI 
NPN 
GP 
A5T5172 
625 
25 
25 
100-500 
10 
.25 
10 
100 


AST5209 
TI 
NPN 
GP 
A5T5209 
625 
50 
50 
100-300 
.1 
.7 
10 
150 
30 


AST521 
0 
TI 
NPN 
GP 
A5T5210 
625 
50 
50 
200-600 
.1 
.7 
10 
250 
30 


A5T5219 
TI 
NPN 
GP 
A5T5219 
625 
20 
15 
35·500 
2 
.4 
10 
35 
150 


A5T5220 
TI 
NPN 
GP 
A5T5220 
625 
15 
15 
30-600 
50 
.5 
150 
30 
100 


A5T5221 
TI 
PNP 
GP 
A5T5221 
625 
15 
15 
30-600 
50 
.5 
150 
30 
100 


A5T5223 
TI 
NPN 
GP 
A5T5223 
625 
25 
20 
50-800 
2 
.7 
10 
50 
150 


A5T5225 
TI 
NPN 
GP 
A5T5225 
625 
25 
25 
30-600 
50 
.8 
100 
30 
50 


A5T5226 
TI 
PNP 
GP 
A5T5226 
625 
25 
25 
30-600 
50 
.8 
100 
30 
50 


A5T5227 
TI 
PNP 
GP 
A5T5227 
625 
30 
30 
50-700 
2 
.4 
10 
50 
100 


A5T54oo 
TI 
PNP 
GP 
A5T54oo 
625 
130 
120 
40-180 
10 
.2 
10 
30 
100 


A5T5~01 
TI 
PNP 
GP 
A5T5401 
625 
160 
150 
60-240 
10 
.2 
10 
40 
100 


A5T546O 
TI 
PCH 
FE 
A5T546O 
SEE FET INTERCHANGEABILITY 
LIST 


A5T5461 
TI 
PCH 
FE 
AST5461 
SEE FET INTERCHANGEABILITY 
LIST 


A5T5462 
TI 
PCH 
FE 
A5T5462 
SEE FET INTERCHANGEABILITY 
LIST 


A5T5550 
TI 
NPN 
GP 
A5T5550 
625 
160 
1401 
60-250 
10 
.15 
10 
50 
100 


A5T5551 
TI 
NPN 
GP 
A5T5551 
625 
180 
160 
B0-250 
10 
.15 
10 
50 
100 


A5T6116 
TI 
UJ 
A5T6116 
SEE DATA 
SHEET ON 
A5T6116 


A5T6117 
TI 
UJ 
A5T6117 
SEE DATA 
SHEET ON 
A5T6117 


A5T611B 
TI 
UJ 
A5T6118 
SEE DATA 
SHEET ON 
AST6118 


A5T6449 
NCH 
FE 
A5T6449 
SEE FET INTERCHANGEABILITY 
LIST 


A5T6450 
NCH 
FE 
A5T6450 
SEE FET INTERCHANGEABILITY 
LIST 


A6T5222 
TI 
NPN 
RF 
A6T5222 
625 
20 
15 
20-1500 
4 
1 
4 
20 
450 


An3391 
TI 
NPN 
GP 
An3391 
625 
25 
25 
250-500 
2 


An3391A 
TI 
NPN 
GP 
An3391A 
625 
25 
25 
250-500 
2 
20 
600 


An3392 
TI 
NPN 
GP 
An3392 
625 
25 
25 
150-300 
2 


An5172 
TI 
NPN 
GP 
.vr5172 
625 
25 
25 
100-500 
10 
.25 
10 
100 


A5T6116 
TI 
PUT 
UJ 
A5T6116 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


A5T6117 
TI 
PUT 
UJ 
A5T6117 
SEE UNUUNCTION 
INTERCHANGEA81LITY 
L15T 


A5T6118 
TI 
PUT 
UJ 
AST611B 
5EE UNUUNCTION 
INTERCHANGEABILITY 
U5T 


An6027 
TI 
PUT 
UJ 
An6027 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 
$ 
Z0 
TI 
Py 
hf. 


TYPf 
5 
~ 
~ 
REPLACEMENT 
hFf 
VCE( ••• ,) 
lIP 
Iy 
•• 
NUMBER 
~ 
~ 


II 
OR NEAREST 
TA _25°C 
VCBO 
VCEO 
1 kHz 


=> 
~ 


EQUIVALENT 
Z" 
·'C-25°C 
MIN 
MAX 
lIP 
'C 
MAX 
lIP 
'C 
MIN 
MIN 
~ 
u 


(mW) 
(V) 
(VI 
(mA) 
(VI 
(mAl 
(MHz) 


A7T6028 
TI 
PUT 
UJ 
A7T6028 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


A8T~O~ 
TI 
PNP 
SW 
A8T40~ 
625 
25 
2~ 
JO-~oo 
12 
.15 
12 


A8T40~A 
TI 
PNP 
SW 
A8T40~A 
625 
~O 
J5 
30-~00 
12 
.15 
12 


A8TJ702 
TI 
PNP 
GP 
A8T3702 
625 
~O 
25 
60-300 
SO 
.25 
50 
100 


ABTJ703 
TI 
PNP 
GP 
A8T370J 
625 
50 
30 
JO-ISO 
sO 
.25 
50 
100 


A8TJ70~ 
n 
NPN 
GP 
A8T3704 
625 
50 
JO 
100-300 
SO 
.6 
100 
100 


ABTJ705 
TI 
NPN 
GP 
A8T3705 
625 
50 
30 
50-150 
50 
.8 
100 
100 


A8TJ706 
TI 
NPN 
GP 
A8T3706 
625 
40 
20 
30-600 
SO 
1 
100 
100 


A8T3707 
TI 
NPN 
GP 
A8TJ707 
625 
30 
JO 
100-400 
.1 
1 
10 
100 


A8TJ708 
TI 
NPN 
GP 
A8T3708 
625 
JO 
JO 
45-660 
I 
I 
10 
45 


A8TJ709 
TI 
NPN 
GP 
A8TJ709 
625 
JO 
JO 
45·165 
I 
I 
10 
45 


A8TJ710 
TI 
NPN 
GP 
A8TJ710 
625 
JO 
30 
9O-J30 
1 
I 
10 
90 


A8TJ711 
TI 
NPN 
GP 
A8TJ711 
625 
JO 
30 
180-660 
1 
1 
10 
180 


A8T4026 
TI 
PNP 
GP 
A8T4026 
625 
60 
60 
40-120 
100 
.5 
500 
100 


A8T4027 
TI 
PNP 
GP 
A8T4027 
625 
80 
80 
40-120 
100 
.5 
500 
100 


A8T4028 
TI 
PNP 
GP 
A8T4028 
625 
60 
60 
100-300 
100 
.5 
500 
ISO 


A8T4029 
TI 
PNP 
GP 
A8T4029 
625 
80 
80 
l00-Joo 
100 
.5 
500 
ISO 


A8T4058 
TI 
PNP 
GP 
A8T405B 
625 
JO 
JO 
100-400 
.1 
.7 
10 
100 


A8T4059 
TI 
PNP 
GP 
A8T4059 
625 
JO 
JO 
45-660 
1 
.7 
10 
45 


A8T4060 
TI 
PNP 
GP 
A8T4060 
625 
30 
JO 
45·165 
1 
.7 
10 
45 


A8T4061 
TI 
PNP 
GP 
A8T4061 
625 
JO 
JO 
9O-JJO 
1 
.7 
10 
90 


A8T4062 
TI 
PNP 
GP 
A8T4062 
625 
JO 
JO 
180-660 
1 
.7 
10 
180 


A8T5172 
TI 
NPN 
GP 
A8T5172 
625 
25 
25 
100-500 
10 
.25 
10 
100 


ClOJA 
GE 
SC 
TIC46 
SCR • SEE POWER 
DATA 
BOOK 


Cl03Y 
GE 
SC 
T1C~4 
SCR· 
SEE POWER 
DATA 
BOOK 


Cl03YV 
GE 
SC 
TIC~5 
SCR· 
SEE POWER 
DATA 
BOOK 


C413N 
CR 
NCH 
FE 
2NM51 
SEE FEY INTERCHANGEABilITY 
LIST 


C680 
CR 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


C681 
CR 
NCH 
FE 
SEE FEY INTERCHANGEA81L1TY 
LIST 


C682 
CR 
NCH 
FE 
2NJ~6O 
SEE FEY INTERCHANGEABILITY 
LIST 


C683 
CR 
NCH 
FE 
2N3~6O 
SEE FEY INTERCHANGEABILITY 
LIST 


C684 
CR 
NCH 
FE 
2NJ459 
SEE FEY INTERCHANGEABILITY 
LIST 


C685 
CR 
NCH 
FE 
2N3459 
SEE FET INTERCHANGEABILITY 
LIST 
C6690 
CR 
NCH 
FE 
2N3458 
SEE FEY INTERCHANGEABilITY 
LIST 


C6691 
CR 
NCH 
FE 
2N3458 
SEE FEY INTERCHANGEABILITY 
LIST 


C6692 
CR 
NCH 
FE 
2N3459 
SEE FEY INTERCHANGEA81L1TY 
LIST 


CM600 
CR 
NCH 
FE 
2N~857 
SEE FEY INTERCHANGEABilITY 
LIST 


CM601 
CR 
NCH 
FE 
2N~856 
SEE FEY INTERCHANGEABILITY 
LIST 


CM602 
CR 
NCH 
FE 
2N4856 
SEE FEY INTERCHANGEA81lITY 
LIST 


CM603 
CR 
NCH 
FE 
2N4856 
SEE FEY INTERCHANGEA81lITY 
LIST 


• 


• 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 
"' 
Z 
~ 
Q 
TI 
Py 
hf. 
"' 
~ 
TYPE 
::> 
:c 
REPLACEMENT 
hfE 
VCE(""I 
<II 
It 
t; 
~ 


NUMBER 
.. 
~ 
OR 
NEAREST 
TA=25°C 
VCBO 
VCEO 
I kHz 
~ 
::: 
EQUIVALENT 
z.. 
:5 
·TC-25°C 
MIN 
MAX 
lIP 
IC 
MAX 
lIP 
IC 
MIN 
MIN 
:e 
u 


(mW) 
(V) 
(VI 
(mAl 
(V) 
(mA) 
(MHz) 


CM6'0 
CR 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


CMMI 
CR 
NCH 
FE 
2N.S5S 
SEE FEY INTERCHANGEABILITY 
LIST 


CMM2 
CR 
NCH 
FE 
2N'B5S 
SEE FEY INTERCHANGEABILITY 
LIST 


CMM3 
CR 
NCH 
FE 
2N'B57 
SEE FEY INTERCHANGEABILITY 
LIST 


CMM' 
CR 
NCH 
FE 
2N'B5B 
SEE FEY INTERCHANGEABILITY 
LIST 


CMM5 
CR 
NCH 
FE 
2N.S57 
SEE FEY INTERCHANGEABILITY 
LIST 


CM6.6 
CR 
NCH 
FE 
2N.S56 
SEE FET INTERCHANGEABiliTY 
LIST 


CMM7 
CR 
NCH 
FE 
2N'S56 
SEE FET INTERCHANGEABILITY 
LIST 


CM697 
CR 
NCH 
FE 
SEE FEY INTERCHANGEABilITY 
LIST 


CMX7.0 
CR 
NCH 
FE 
SEE FEY INTERCHANGEABilITY 
LIST 


016G6 
GE 
NPN 
RF 
TIS62 
200 
30 
12 
SOO 


016Pl 
GE 
NPN 
OA 
2N5525 
.00 
lB 
12 
2K· 
5 
1.4 
200 
60 


029El 
GE 
PNP 
GP 
TIS91 
500 
35 
25 
60-200 
2 
.75 
500 
100 


029E2 
GE 
PNP 
GP 
T1S91 
500 
35 
25 
150-500 
2 
.75 
500 
135 


029E. 
GE 
PNP 
GP 
TIS91 
500 
50 
.0 
60-120 
2 
.75 
SOO 
SO 


029E5 
GE 
PNP 
GP 
T1S91 
500 
50 
.0 
100-200 
2 
.75 
500 
120 


029E6 
GE 
PNP 
GP 
TIS91 
500 
50 
.0 
150-300 
2 
.75 
500 
135 


029E7 
GE 
PNP 
GP 
500 
50 
.0 
250-500 
2 
.75 
500 
135 


029E9 
GE 
PNP 
GP 
T1S91 
500 
70 
60 
60-120 
2 
.75 
500 
SO 


029El0 
GE 
PNP 
GP 
TIS91 
500 
70 
60 
100-200 
2 
.75 
500 
120 


029Fl 
GE 
PNP 
GP 
2N'06D 
360 
.0 
.0 
60-120 
2 
.25 
10 


029F2 
GE 
PNP 
GP 
2N'061 
360 
.0 
.0 
100-200 
2 
.25 
10 


029f3 
GE 
PNP 
GP 
2N.061 
360 
.0 
.0 
150-300 
2 
.25 
10 


029'4 
GE 
PNP 
GP 
2N.062 
360 
.0 
.0 
250-500 
2 
.25 
10 


029F5 
GE 
PNP 
GP 
2N.06D 
360 
60 
60 
60-120 
2 
.25 
10 


029f6 
GE 
PNP 
GP 
2N.061 
360 
60 
60 
100-200 
2 
.25 
10 


029F7 
GE 
PNP 
GP 
2N'061 
360 
60 
60 
150-300 
2 
.25 
10 


02T918 
TI 
NPN 
OU 
02T91S 
.00 
30 
15 
50- 
1 
.2 
10 
6DO 


02T221S 
TI 
NPN 
OU 
02T221S 
60 
30 
100-300 
150 
.. 
ISO 
250 


02T221SA 
TI 
NPN 
OU 
02T221SA 
75 
.0 
100-300 
ISO 
.3 
ISO 
300 


02T2219 
TI 
NPN 
OU 
02T2219 
60 
30 
100-300 
ISO 
.. 
150 
2SO 


02T2219A 
TI 
NPN 
OU 
02T2219A 
75 
.0 
100-300 
ISO 
.3 
ISO 
300 


02T2905 
TI 
PNP 
OU 
02T2905 
60 
.0 
100-300 
ISO 
.. 
ISO 
200 


02T2905A 
TI 
PNP 
OU 
02T2905A 
60 
60 
100-300 
ISO 
.. 
150 
200 


032Kl 
GE 
NPN 
SW 
T1S113 
500 
30 
25 
50-200 
100 
.2 
100 
275 


032Pl 
GE 
NPN 
RF 
2N.99. 
360 
.0 
30 
.O-SO 
2 
.15 
10 
115 


032P2 
GE 
NPN 
RF 
2N.99. 
360 
.0 
30 
60-120 
2 
.15 
10 
125 


032P3 
GE 
NPN 
RF 
2N'995 
360 
.0 
30 
100-200 
2 
.15 
10 
ISO 


032P. 
GE 
NPN 
RF 
2N.995 
360 
.0 
30 
150-300 
2 
.15 
10 
175 


033021 
GE 
NPN 
GP 
TIS90 
500 
35 
25 
60-200 
2 
.75 
SOO 
100 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTtRISTICS 
$ 
~ 
TI 
Py 
"'" 
TYPf 
C 
~ 
:i 
REPLACEMENT 
hFE 
VCElsat) 
•• 
'r 
.• 
~ 
VCBO 
VCEO 
NUMBER 
.. 
~ 


OR 
NEAREST 
TA-25'C 
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!5 
~ 


EQUIVALENT 
Z.. 
°TC-25'C 
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•• 
IC 
MAX • 
IC 
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MIN 
:E 
u 


(mW) 
(V) 
(V) 
(mAl 
(V) 
(mA) 
(MHz) 


033022 
GE 
NPN 
GP 
TIS90 
500 
35 
25 
150-500 
2 
.75 
500 
135 


03302~ 
GE 
NPN 
GP 
T1S90 
500 
50 
~O 
60-120 
2 
.75 
SOO 
BO 


033025 
GE 
NPN 
GP 
TIS90 
500 
SO 
~O 
100-200 
2 
.75 
500 
120 


033026 
GE 
NPN 
GP 
T1S90 
500 
SO 
~O 
150-300 
2 
.75 
500 
135 


033027 
GE 
NPN 
GP 
500 
SO 
~O 
250-500 
2 
.75 
500 
150 


033029 
GE 
NPN 
GP 
TIS90 
500 
70 
60 
60-120 
2 
.75 
500 
BO 


033030 
GE 
NPN 
GP 
T1S90 
500 
70 
60 
100-200 
2 
.75 
500 
120 


033K2 
GE 
NPN 
SW 
TISI33 
500 
SO 
~O 
50-200 
100 
.2 
100 
275 


OU~339 
IN 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


OU~3~0 
IN 
NCH 
FE 
2NSO~7 
SEE FET INTERCHANGEABILITY 
LIST 


Eloo 
IN 
NCH 
FE 
2NS9S0 
SEE FET INTERCHANGEABILITY 
LIST 


El0l 
IN 
NCH 
FE 
AST3821 
SEE FET INTERCHANGEABILITY 
LIST 


El02 
IN 
NCH 
FE 
2NS9S3 
SEE FET INTERCHANGEA81L1TY 
LIST 


El03 
IN 
NCH 
FE 
2NS9S0 
SEE FET INTERCHANGEABILITY 
LIST 


El08 
IN 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


El09 
IN 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


Ell0 
IN 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


El11 
IN 
NCH 
FE 
TIS73 
SEE FET INTERCHANGEABILITY 
LIST 


EI12 
IN 
NCH 
FE 
TIS7~ 
SEE FET INTERCHANGEA81L1TY 
LIST 


E1l3 
IN 
NCH 
FE 
TIS7S 
SEE FET INTERCHANGEABILITY 
LIST 


E300 
IN 
NCH 
FE 
2NS2~S 
SEE FET INTERCHANGEA81L1TY 
LIST 


EN697 
F 
NPN 
GP 
AST2193 
300 
60 
30 
~0-120 
150 
1.5 
150 
25 
50 


EN706 
F 
NPN 
SW 
200 
25 
IS 
20- 
10 
.6 
10 
200 


EN708 
F 
NPN 
SW 
200 
~O 
15 
30-120 
10 
.~ 
10 
300 


EN718A 
F 
NPN 
GP 
AST2193 
300 
75 
~O 
~0-120 
150 
1.3 
150 
25 
60 


EN722 
F 
PNP 
GP 
2NS~~8 
200 
SO 
35 
30-90 
150 
1.5 
150 
25 
60 


EN7~~ 
F 
NPN 
SW 
200 
20 
12 
~0-120 
10 
_2 
10 
900 


ENB70 
F 
NPN 
GP 
AST2U3 
220 
100 
60 
~0-120 
150 
5 
150 
30 
50 


EN871 
F 
NPN 
GP 
AST2192 
220 
100 
60 
100-300 
150 
5 
ISO 
SO 
60 


EN91~ 
F 
NPN 
SW 
200 
~O 
15 
30-120 
10 
.25 
10 
300 


EN91S 
F 
NPN 
RF 
2N~99~ 
200 
70 
SO 
50-200 
10 
1 
10 
50 
250 


EN916 
F 
NPN 
RF 
2N~99S 
200 
~S 
25 
50-200 
10 
.5 
10 
SO 
300 


EN918 
F 
NPN 
RF 
TIS62 
200 
30 
IS 
20- 
3 
.~ 
10 
600 


EN930 
F 
NPN 
GP 
AST3707 
200 
~s 
~S 
100-300 
.01 
.12510 
ISO 
90 


EN9S6 
F 
NPN 
GP 
AST2222 
220 
75 
~O 
100-300 
150 
1.5 
150 
SO 
70 


ENll32 
F 
PNP 
GP 
AST2907 
300 
SO 
35 
30-90 
150 
1.5 
150 
60 


EN1613 
F 
NPN 
GP 
AST2193 
300 
75 
~O 
~0-120 
150 
1.5 
150 
25 
60 


EN1711 
F 
NPN 
GP 
AST2222 
300 
75 
~O 
100-300 
150 
1.5 
150 
SO 
70 


EN2219 
F 
NPN 
GP 
AST2222 
200 
60 
30 
100-300 
150 
1.6 
500 
250 


EN2222 
F 
NPN 
GP 
AST2222 
200 
60 
30 
100-300 
150 
.~ 
ISO 
250 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
EUCTRICAL CHARACTERISTICS 
el 
Z 
. 
.. 
~ 
0 
TI 
Py 
hf. 


TYPE 
::> 
:i 
REPlACEMENT 
hpE 
VCE(satl 
Iy 
ti 
4P 
.. 
~ 
fA =25°C 
VCBO 
VCEO 
NUMBER 
::! 
~ 


OR NEAREST 
I kHz 
::> 
ill 
EQUIVALENT 
Z.. 
:l 
·Yc"'" 25°C 
MIN 
MAX 
ill 
IC 
MAX 
4P 
IC 
MIN 
MIN 
:Ii 
u 
(mW) 
(V) 
(V) 
(mA) 
(V) 
. 
(mAl 
(MHz) 


EN2369A 
F 
NPN 
SW 
200 
40 
15 
40- 
10 
.2 
10 
500 
EN24B4 
F 
NPN 
GP 
AST3707 
200 
60 
60 
100-500 
.01 
.35 
1 
150 
60 
EN2B94A 
F 
PNP 
SW 
2N44n 
200 
12 
12 
40-120 
30 
.19 
30 
BOO 
EN290S 
F 
PNP 
GP 
AST2907 
300 
60 
40 
100-300 
150 
.4 
150 
200 


EN2907 
F 
PNP 
GP 
AST2907 
200 
60 
40 
100-300 
150 
.4 
150 
150 
EN3009 
F 
NPN 
SW 
2N3903 
200 
40 
IS 
30·120 
30 
.1B 
30 
350 
EN3011 
F 
NPN 
SW 
2N3903 
200 
30 
12 
30-120 
10 
.2 
10 
400 
EN3013 
F 
NPN 
SW 
2N3903 
200 
40 
IS 
30-120 
30 
.1B 
30 
350 


EN3014 
F 
NPN 
SW 
2N3903 
200 
40 
20 
30-120 
30 
.1B 
30 
350 
EN32S0 
F 
PNP 
SW 
200 
40 
40 
SO-ISO 
10 
.25 
10 
250 
EN3S02 
F 
PNP 
GP 
AST3S04 
300 
45 
45 
100-300 
150 
.4 
150 
150 
EN3S04 
F 
PNP 
GP 
AST3S04 
200 
45 
45 
100-300 
150 
.4 
150 
150 


EN3962 
F 
PNP 
GP 
AST4061 
200 
60 
60 
100·450 
1 
.25 
1 
100 
FE06S4A 
F 
NCH 
FE 
2NS9S0 
SEE FEYINTERCHANGEABILITY LIST 


FE06S4B 
F 
NCH 
FE 
2NS9S1 
SEE FET INTERCHANGEABILITY LIST 


FE3B19 
F 
NCH 
FE 
2NS9S3 
SEE FEYINTERCHANGEABILITY LIST 


FES24S 
F 
NCH 
FE 
2NS24S 
SEE F">TINTERCHANGEABILITY LIST 
FES246 
F 
NCH 
FE 
2NS246 
SEE FET INTERCHANGEABILITY LIST 
FES247 
F 
NCH 
FE 
2NS247 
SEE FEYINTERCHANGEABILITY LIST 


FES4S7 
F 
NCH 
FE 
2NS9S3 
SEE FEYINTERCHANGEABILITY LIST 


FES4SB 
F 
NCH 
FE 
2NS9S2 
SEE FET INTERCHANGEABILITY LIST 
FES4S9 
F 
NCH 
FE 
2NS9S0 
SEE FEYINTERCHANGEABILITY LIST 
FES4B4 
F 
NCH 
FE 
2NS9S3 
SEE FEYINTERCHANGEABILITY LIST 
FES4BS 
F 
NCH 
FE 
2NS9S2 
SEE FEYINTERCHANGEABILITY LIST 


FES4B6 
F 
NCH 
FE 
2NS949 
SEE FEYINTERCHANGEABILITY LIST 
FT06S4A 
F 
NCH 
FE 
SEE FEYINTERCHANGEABILITY LIST 
FT06S4B 
F 
NCH 
FE 
SEE FEYINTERCHANGEABILITY LIST 
FT06S4C 
F 
NCH 
FE 
SEE FEYINTERCHANGEABILITY LIST 


FT06S40 
F 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 
FT701 
F 
PCH 
FE 
3N207 
SEE FET INTERCHANGEABILITY LIST 
FT703 
F 
PCH 
FE 
3N160 
SEE FEYINTERCHANGEABILITY LIST 
FT704 
F 
PCH 
FE 
3N163 
SEE FET INTERCHANGEABILITY LIST 


FT3S67 
F 
NPN 
GP 
500 
BO 
40 
40-120 
150 
.25 
150 
60 
FT3S6B 
F 
NPN 
GP 
500 
BO 
60 
40-120 
150 
.25 
150 
60 
FT3S69 
F 
NPN 
GP 
500 
BO 
40 
100-300 
150 
.25 
150 
FT3641 
F 
NPN 
RF 
TIS110 
450 
60 
30 
40·120 
150 
.22 
150 
250 


FT3642 
F 
NPN 
RF 
TISll0 
450 
60 
45 
40-120 
150 
.22 
150 
250 
FT3643 
F 
NPN 
RF 
AST2222 
450 
60 
30 
100-300 
150 
.22 
150 
250 
FT3644 
F 
PNP 
GP 
AST3644 
450 
45 
45 
100-300 
150 
.4 
150 
200 
FT364S 
F 
PNP 
GP 
AST364S 
450 
60 
60 
100-300 
150 
.4 
150 
200 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
EUCTRICAL 
CHARACTERISTICS 
~ 
Z 
hi. 


1: 
Q 
TI 
Py 


TYPE 
5 
:c 
REPlACEMENT 
hFE 
VCE(satl 
•• 


Fy 


NUMBER 
~ 
~ 
~ 
OR 
NEAREST 
fA _25°C 
VCIO 
VCEO 
1 kHz 
::> 
i:! 
EQUIVALENT 
Z.. 
~ 
°TC-2SoC 
MIN 
MAX 
lI!' 
IC 
MAX 
lI!' 
IC 
MIN 
MIN 
:E 
v 


(mWI 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MHz) 


FT3722 
F 
NPN 
SW 
TIS133 
500 
80 
60 
40-150 
100 
.22 
100 
300 


FT3820 
F 
PCH 
FE 
A5T5460 
SEE FET INTERCHANGEABILITY 
LIST 


FT43S4 
F 
PNP 
GP 
A5U026 
350 
60 
60 
50-500 
10 
.15 
150 
100 


FT4355 
F 
PNP 
GP 
A5U028 
350 
60 
60 
100-400 
10 
.15 
150 
100 


FT4356 
F 
PNP 
GP 
A5U027 
350 
80 
80 
50-250 
10 
.15 
150 
100 


FT5040 
F 
PNP 
GP 
A5U026 
500 
25 
25 
30- 
150 
.25 
150 
80 


FT5041 
F 
PNP 
GP 
A5U026 
500 
40 
40 
40-150 
150 
.25 
150 
100 


GBC107 
GE 
NPN 
GP 
TIS97 
400 
20 
20 
40- 
.01 
.25 
10 
125 
140 


GBC108 
GE 
NPN 
GP 
A5T3707 
400 
20 
20 
110- 
2 
.25 
10 
125 
140 


GBC109 
GE 
NPN 
GP 
A5T3707 
400 
20 
20 
110- 
2 
.25 
10 
240 
140 


GET706 
GE 
NPN 
SW 
360 
25 
15 
20- 
10 
.25 
10 
200 


GET708 
GE 
NPN 
SW 
360 
40 
15 
30-120 
10 
.25 
10 
300 


GET914 
GE 
NPN 
SW 
360 
40 
15 
30-120 
10 
.25 
10 
300 


GET929 
GE 
NPN 
GP 
A5T3709 
360 
70 
50 
60-120 
.01 
.12510 
90 


GET930 
GE 
NPN 
GP 
A5T3707 
360 
70 
50 
100-300 
.01 
.12510 
90 


GET2221 
GE 
NPN 
GP 
TISll0 
360 
60 
30 
40-120 
150 
.3 
150 
250 


GET222IA 
GE 
NPN 
GP 
TISll0 
360 
75 
40 
40-120 
150 
.3 
150 
250 


GET2222 
GE 
NPN 
GP 
A5T2222 
360 
60 
30 
100-300 
150 
.3 
150 
250 


GET2222A 
GE 
NPN 
GP 
A5T2222 
360 
75 
40 
100-300 
150 
.3 
150 
250 


GET2369 
GE 
NPN 
SW 
360 
40 
15 
40-120 
10 
.25 
10 
350 


GET24B4 
GE 
NPN 
GP 
A5T3707 
360 
60 
60 
100- 
.01 
.35 
1 
150 
60 


GET2904 
GE 
PNP 
GP 
A5T2907 
360 
60 
40 
40-120 
150 
.4 
150 
200 


GET2905 
GE 
PNP 
GP 
A5T2907 
360 
60 
40 
100-300 
150 
.4 
150 
200 


GET2906 
GE 
PNP 
GP 
A5T2907 
360 
60 
40 
40-120 
150 
.4 
150 
200 


GET2907 
GE 
PNP 
GP 
A5T2907 
360 
60 
40 
100-300 
150 
.4 
150 
200 


GET3013 
GE 
NPN 
SW 
An3903 
360 
40 
15 
30-120 
30 
.18 
30 
350 


GET30U 
GE 
NPN 
SW 
An3903 
360 
40 
20 
30-120 
30 
.18 
30 
350 


GET3563 
GE 
NPN 
RF 
TIS63 
250 
30 
12 
20-200 
8 
600 


GET3638 
GE 
PNP 
GP 
A5T3638 
360 
25 
25 
30- 
50 
.25 
SO 
25 


GET3638A 
GE 
PNP 
GP 
A5T3638A 
360 
25 
25 
100- 
50 
.25 
50 
100 


GET3646 
GE 
NPN 
SW 
An3903 
360 
40 
15 
30-120 
30 
.2 
30 
350 


GET5305 
GE 
NPN 
DA 
400 
25 
25 
2K·20K 
2 
1.6 
200 
2K 
60 


GET5306 
GE 
NPN 
DA 
2N5525 
400 
25 
25 
7K·70K 
2 
1.6 
200 
7K 
60 


GET5306A 
GE 
NPN 
DA 
2N5525 
400 
25 
25 
7K·70K 
2 
1.6 
200 
7K 
60 


GET5307' 
GE 
NPN 
DA 
400 
40 
40 
2K·20K 
2 
1.6 
200 
2K 
60 


GET5308 
GE 
NPN 
DA 
2N5525 
400 
40 
40 
7K·70K 
2 
1.6 
200 
7K 
60 


GET5308A 
GE 
NPN 
DA 
2N5525 
400 
40 
40 
7K·7OK 
2 
1.6 
200 
7K 
60 


IMF3954 
IN 
NCH 
FE 
2N5545 
SEE FET INTERCHANGEABILITY 
LIST 
IMF3954A 
IN 
NCH 
FE 
2N5545 
SEE FET INTERCHANGEABILITY 
LIST 


IMF3955 
IN 
NCH 
FE 
2N5547 
SEE FET INTERCHANGEABILITY 
LIST 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ElECTRICAL 
CHARACTERISTICS 
~ 
Z 
~ 
0 
Py 
hf. 
~ 
>- 
TI 
~ 
;:: 
hFE 
VCE(lOtl 
Iy 
TYPf 
!:: 
« 
REPlACEMENT 
• 
v 
~ 


v 
'A-25°C 
VCBO 
VCEO 
NUMBER 
« 
ii: 
OR 
NEAREST 
1 kHz 
'5 
::: 
EQUIVALENT 
z« 
:3 
'TC-25'C 
MIN 
MAX 
Q! 
IC 
MAX ,. 
IC 
MIN 
MIN 
::Ii 
v 


(mWI 
(VI 
(V) 
{mAl 
(VI 
(mAl 
(MHz) 


IMF3955A 
IN 
NCH 
FE 
2N5546 
SEE FET INTERCHANGEA81LITY 
LIST 


IMF3956 
IN 
NCH 
FE 
2N5547 
SEE FET INTERCHANGEA81L1TY 
LIST 


IMF3957 
IN 
NCH 
FE 
2N55'7 
SEE FET INTERCHANGEA81L1TY 
LIST 


IMF3958 
IN 
NCH 
FE 
2N5045 
SEE 
FET INTERCHANGEA81L1TY 
LIST 


ITl08 
IN 
NCH 
FE 
2N5245 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITl09 
IN 
NCH 
FE 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITl70)() 
IN 
PCH 
FE 
3N163 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITl701 
IN 
PCH 
FE 
3N163 
SEE FET INTERCHANGEA81L1;rv 
LIST 


1T1702 
IN 
PCH 
FE 
3N163 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITl750 
IN 
NCH 
FE 
SEE FET INTERCHANGEA81L1TY 
LIST 


IT270)() 
IN 
PCH 
FE 
SEE FET INTERCHANGEA81L1TY 
LIST 


IT2701 
IN 
PCH 
FE 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE3066 
IN 
NCH 
FE 
2N5953 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE3067 
IN 
NCH 
FE 
2N3460 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE3068 
IN 
NCH 
FE 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE4117 
IN 
NCH 
FE 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE.118 
IN 
NCH 
FE 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE4119 
IN 
NCH 
FE 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE4338 
IN 
NCH 
FE 
2N3'60 
SEE FET INTERCHANGEA81LITY 
LIST 


ITE4339 
IN 
NCH 
FE 
2N3460 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE4340 
IN 
NCH 
FE 
2N5953 
SEE FET INTERCHANGEA81LITY 
LIST 
ITU3.(1 
IN 
NCH 
FE 
2N5953 
SEE FET INTERCHANGEA81L1TY 
LIST 
ITU391 
IN 
NCH 
FE 
TlS73 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE4392 
IN 
NCH 
FE 
TIS7. 
SEE FET INTERCHANGEABILITY 
LIST 


ITE4393 
IN 
NCH 
FE 
TlS75 
SEE 
FET INTERCHANGEA81L1TY 
LIST 


ITE •.• 
16 
IN 
NCH 
FE 
2N5245 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE4867 
IN 
NCH 
FE 
2N3460 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE4B68 
IN 
NCH 
FE 
2N3459 
SEE FET INTERCHANGEA81L1TY 
LIST 


ITE4869 
IN 
NCH 
FE 
2N5953 
SEE FET INTERCHANGEA81L1TY 
LIST 


KE3684 
IN 
NCH 
FE 
2N5953 
SEE FET INTERCHANGEA81L1TY 
LIST 


KE3685 
IN 
NCH 
FE 
A5T3B21 
SEE 
FET INTERCHANGEABILITY 
LIST 


KE3686 
IN 
NCH 
FE 
SEE 
FET INTERCHANGEA81L1TY 
LIST 


KE3687 
IN 
NCH 
FE 
SEE 
FET INTERCHANGEA81L1TY 
LIST 


KE3823 
IN 
NCH 
FE 
A5T3823 
SEE FET INTERCHANGEA81L1TY 
LIST 


KE3970 
IN 
NCH 
FE 
TIS73 
SEE FET INTERCHANGEABILITY 
LIST 


KE3971 
IN 
NCH 
FE 
TIS74 
SEE FET INTERCHANGEABILITY 
LIST 


KE3972 
IN 
NCH 
FE 
TIS75 
SEE FET INTERCHANGEABILITY 
LIST 


KE4091 
IN 
NCH 
FE 
TIS73 
SEE FET INTERCHANGEA81LITY 
LIST 


KE4092 
IN 
NCH 
FE 
TlS74 
SEE FET INTERCHANGEA81L1TY 
LIST 


KE4093 
IN 
NCH 
FE 
TlS75 
SEE FET INTERCHANGEA81L1TY 
LIST 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL CHARACTERISTICS 
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~ 
TI 
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hf. 
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~ 


:c 
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hf£ 
VCE(ta') 
lIP 
If 
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:! 
~ 
OR NEAREST 
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VCBO 
VCEO 
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zc 
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IC 
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(V) 
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KE4220 
IN 
NCH 
FE 
A5T3821 
SEE FET INTERCHANGEABILITY LIST 


KE4221 
IN 
NCH 
FE 
A5T3822 
SEE FET INTERCHANGEABILITY LIST 


KU222 
IN 
NCH 
FE 
A5T3822 
SEE FET INTERCHANGEABILITY LIST 


KU223 
IN 
NCH 
FE 
2N5950 
SEE FET INTERCHANGEABILITY LIST 


KE4224 
IN 
NCH 
FE 
2N5949 
SEE FET INTERCHANGEA81L1TY LIST 


KE4391 
IN 
NCH 
FE 
TIS73 
SEE FET INTERCHANGEABilITY 
LIST 


KE4392 
IN 
NCH 
FE 
TIS74 
SEE FET INTERCHANGEABILITY LIST 


KE4393 
IN 
NCH 
FE 
TlS75 
SEE FET INTERCHANGEABILITY LIST 


KE4416 
IN 
NCH 
FE 
2N5245 
SEE FET INTERCHANGEABILITY LIST 


KE4856 
IN 
NCH 
FE 
TIS73 
SEE FET INTERCHANGEA81L1TY LIST 


KE4857 
IN 
NCH 
FE 
TlS74 
SEE FET INTERCHANGEABilITY 
LIST 


KE4858 
IN 
NCH 
FE 
TIS75 
SEE FET INTERCHANGEABILITY LIST 


KE4859 
IN 
NCH 
FE 
TIS73 
SEE FET INTERCHANGEABILITY LIST 


KE4860 
IN 
NCH 
FE 
TIS74 
SEE FET INTERCHANGEABiliTY 
LIST 


KE4B61 
IN 
NCH 
FE 
TIS75 
SEE FET INTERCHANGEABILITY 
LIST 


KE5103 
IN 
NCH 
FE 
2N5952 
SEE FET INTERCHANGEABiliTY 
LIST 


KE5104 
IN 
NCH 
FE 
2N5953 
SEE FET INTERCHANGEABILITY 
LIST 


KE5105 
IN 
NCH 
FE 
2N5245 
SEE FET INTERCHANGEA81L1TY LIST 


Mloo 
SI 
NCH 
FE 
SEE FET INTERCHANGEA81L1TY LIST 


Ml0l 
SI 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


Ml03 
SI 
PCH 
FE 
3N161 
SEE FET INTERCHANGEABILITY 
LIST 


Ml04 
SI 
PCH 
FE 
3N161 
SEE FET INTERCHANGEABILITY 
LIST 


Ml06 
SI 
PCH 
FE 
3N208 
SEE FET INTERCHANGEABILITY LIST 


Ml07 
51 
PCH 
FE 
3N208 
SEE FET INTERCHANGEABILITY 
LIST 


Ml08 
51 
PCH 
FE 
3N207 
SEE FET INTERCHANGEABilITY 
LIST 


M113 
51 
PCH 
FE 
3N156 
SEE FET INTERCHANGEABILITY LIST 
M114 
51 
PCH 
FE 
3Nl60 
SEE FET INTERCHANGEABilITY 
liST 


M116 
51 
NCH 
FE 
3N161 
SEE FET INTERCHANGEABILITY LIST 


M117 
51 
NCH 
FE 
3N160 
SEE FET INTERCHANGEABILITY 
liST 
M119 
51 
PCH 
FE 
3N161 
SEE FET INTERCHANGEABilITY 
liST 
M511 
51 
PCH 
FE 
3N161 
SEE FET INTERCHANGEABILITY 
LIST 
M511A 
51 
PCH 
FE 
3N161 
SEE FETINTERCHANGEABILITY 
LIST 


M517 
51 
PCH 
FE 
3N161 
SEE FET INTERCHANGEABILITY 
LIST 


M0708 
M 
NPN 
OU 
400 
40 
15 
40-200 
10 
.2 
10 
300 
M0708A 
M 
NPN 
OU 
400 
40 
15 
40-200 
10 
.2 
10 
300 
M0708B 
M 
NPN 
OU 
400 
40 
15 
40-200 
10 
.2 
10 
300 


M0918 
M 
NPN 
OU 
02T918 
400 
30 
15 
S0- 
l 
.2 
10 
600 
M0918A 
M 
NPN 
OU 
02T918 
400 
30 
15 
SO- 
l 
.2 
10 
600 
MD918B 
M 
NPN 
OU 
02T918 
400 
30 
15 
S0- 
l 
.2 
10 
600 
M09U 
M 
PNP 
OU 
02T2905 
600 
40 
20 
25- 
10 
.3 
10 
250 


• 


• 
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INTERCHANGEABILITY 
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RATINGS 
ELECTRICALCHARACTERISTICS 
.. 
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Q 
TI 
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~ 
Iy 
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:t 
a 
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; 
EQUIVALENT 
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M0986 
M 
NIP 
OU 
2N4854 
60D 
40 
15 
25· 
10 
.3 
10 
200 
M01120 
M 
NPN 
OU 
02T2219 
60D 
60 
30 
50-200 
10 
.1 
10 
250 
M01121 
M 
NPN 
OU 
02T2219 
60D 
60 
30 
50-200 
10 
.1 
10 
250 
M01122 
M 
NPN 
OU 
0212219 
60D 
60 
30 
50-200 
10 
.1 
10 
250 


M01126 
M 
NPN 
OU 
400 
40 
15 
30- 
10 
.4 
10 
300 
M01127 
M 
NPN 
OU 
400 
40 
15 
30- 
10 
.25 
10 
300 
M01128 
M 
NPN 
OU 
400 
40 
15 
25· 
10 
.3 
10 
350 
M01129 
M 
NPN 
OU 
02T2219 
60D 
60 
30 
100-300 
.1 
.1 
10 
200 


M01130 
M 
PNP 
OU 
02T2905 
60D 
60 
.0 
100-300 
.1 
.25 
10 
200 
M01131 
M 
NPN 
OU 
02T918 
400 
30 
15 
50- 
1 
.4 
10 
60D 
M01132 
M 
NPN 
OU 
02T918 
400 
30 
15 
50- 
1 
.4 
10 
60D 
M01134 
M 
NPN 
ou 
02T918 
60D 
40 
15 
50- 
10 
.25 
10 
500 


M02218 
M 
NPN 
OU 
02T2219 
60D 
60 
30 
40-120 
150 
.4 
150 
200 
M02218A 
M 
NPN 
OU 
02T2219 
60D 
75 
40 
40-120 
150 
.3 
150 
200 
M02219 
M 
NPN 
OU 
02T2219 
60D 
60 
30 
40-120 
150 
.4 
150 
200 
MQ2219A 
M 
NPN 
OU 
02T2219 
60D 
75 
40 
40-120 
150 
.3 
150 
200 


M02369 
M 
NPN 
OU 
60D 
40 
15 
.0-140 
10 
.25 
10 
500 
M02369A 
M 
NPN 
OU 
60D 
40 
15 
.0-140 
10 
.25 
10 
500 
M023698 
M 
NPN 
OU 
60D 
40 
15 
.0-140 
10 
.25 
10 
500 
M029Q4 
M 
PNP 
OU 
02T2905 
60D 
60 
40 
40-120 
150 
.. 
150 
200 


M029Q.4A 
M 
PNP 
OU 
02T2905 
60D 
60 
60 
40-120 
150 
.. 
150 
200 
M02905 
M 
PNP 
OU 
02T2905 
60D 
60 
40 
100-300 
150 
.. 
150 
200 
M02905A 
M 
PNP 
OU 
02T2905 
60D 
60 
40 
100-300 
150 
.. 
150 
200 
M03250 
M 
PNP 
OU 
2N3347 
60D 
50 
40 
50-150 
.1 
.25 
10 
50 
200 


M03250A 
M 
PNP 
OU 
2N3347 
60D 
50 
40 
50-150 
.1 
.25 
10 
50 
200 
M03251 
M 
PNP 
OU 
2N3350 
60D 
50 
40 
100-300 
.1 
.25 
10 
100 
M03251A 
M 
PNP 
ou 
2N3350 
60D 
50 
40 
100-300 
.1 
.25 
10 
100 
M03467 
M 
PNP 
OU 
60D 
40 
40 
20- 
500 
.35 
500 
150 


M03725 
M 
NPN 
OU 
60D 
65 
40 
50-150 
100 
.26 
100 
250 
M03762 
M 
PNP 
OU 
60D 
40 
40 
20- 
lA 
1 
lA 
150 
M04957 
M 
PNP 
OU 
400 
30 
30 
20-150 
2 
lG 
M0500D 
M 
PNP 
OU 
400 
20 
15 
20- 
3 
.4 
10 
60D 


MOSOOOA 
M 
PNP 
OU 
400 
20 
15 
20- 
3 
.4 
10 
600 
M0500DB 
M 
PNP 
OU 
400 
20 
15 
20- 
3 
.. 
10 
600 
M060DI 
M 
NIP 
OU 
2N.855 
60D 
60 
30 
.0-120 
150 
.. 
150 
200 
M06OD2 
M 
NIP 
OU 
2N4854 
60D 
60 
30 
100-300 
150 
.4 
150 
200 


MD6003 
M 
NIP 
OU 
2N.854 
60D 
50 
30 
70- 
150 
.. 
150 
200 
MEM511 
GI 
PCH 
FE 
3N17. 
SEEFEYINTERCHANGEABILITYLIST 
MEM511C 
GI 
PCH 
FE 
3N17. 
SEEFEYINTERCHANGEABILITYLIST 
MEM517 
GI 
PCH 
FE 
SEEFEYINTERCHANGEABILITYLIST 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RAnNGS 
ELECnUCAL CHARACTERISTICS 
.. 
~ 
"'" 
= 
~ 
n 
Py 


TYPE 
tl 
• 
REPlACEMENT 
hFE 
VCE(oat) 
~ 
fy 
~ 
u 
OR NEAReST 
TA _25°C 
VCBO 
VCEO 
NUMBER 
" 
ii: 
1 kHz 
!5 
2 
~ 


EQUIVALENT 
Z" 
-'C-25°C 
MIN 
MAX 
<II 
IC 
MAX 
@ 
IC 
MIN 
MIN 
::E 
u 
(mWI 
(V) 
(V) 
(mA) 
(V) 
(mAl 
(MHz) 


MEM517A 
GI 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


MEM517C 
GI 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


MEM520 
GI 
PCH 
FE 
3N17. 
SEE FEY INTERCHANGEABILITY 
LIST 


MEM520C 
GI 
PCH 
FE 
3N17. 
SEE FEY INTERCHANGE"'BILITY 
LIST 


MEMSSO 
GI 
PCH 
FE 
3N20S 
SEE FEY INTERCHANGEABILITY 
LIST 


MEMS50C 
GI 
PCH 
FE 
3N207 
SEE FEY INTERCHANGEABILITY 
LIST 


MEMS51 
GI 
PCH 
FE 
3N20S 
SEE FEY INTERCHANGEABILITY 
LIST 


MEMS51C 
GI 
PCH 
FE 
3N207 
SEE FEY INTERCHANGEABILI;rv 
LIST 


MEMS5. 
GI 
NCH 
FE 
3N201 
SEE FEY INTERCHANGEABILITY 
LIST 
MEM55.C 
GI 
NCH 
FE 
3N201 
SEE FEY INTERCHANGEABILITY 
LIST 
MEM556 
GI 
PCH 
FE 
3N17. 
SEE FEYINTERCHANGEABILITY 
LIST 


MEM556C 
GI 
PCH 
FE 
3N17. 
SEE FEYINTERCHANGEABILI,TY LIST 


MEM557 
GI 
NCH 
FE 
SEE FEYINTERCHANGEABILITY 
LIST 


MEM557C 
GI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


MEM560 
GI 
PCH 
FE 
3N161 
SEE FEYINTERCHANGEABILITY 
LIST 


MEM560C 
GI 
PCH 
FE 
3N161 
SEE FEY INTERCHANGEABILITY 
LIST 


MEMS62 
GI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


MEMS62C 
GI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


MEM563 
GI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 
MEM56.4C 
GI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


MEM571C 
GI 
NCH 
FE 
SEE FEY INTERCHANGEABILlTv 
LIST 


MEMS75 
GI 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


MEM61. 
GI 
NCH 
FE 
3N203 
SEE FEY INTERCHANGEABILITY 
LIST 


MEM6S5 
GI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


MEM660 
GI 
NCH 
FE 
3N2U 
SEE FET INTERCHANGEABILITY 
LIST 
MF330.4 
M 
PNP 
SW 
200 
IS 
12 I 
30-120 
10 
.23 
10 
600 


MFE2000 
M 
NCH 
FE 
2N •• 16 
SEE FEY INTERCHANGEABILITY 
LIST 


MFE2oo1 
M 
NCH 
FE 
2NS2.7 
SEE FEY INTERCHANGEABILITY 
LIST 


MFE200.4 
M 
NCH 
FE 
2N.S60 
SEE FEYINTERCHANGEABILITY 
LIST 
MFE2oo5 
M 
NCH 
FE 
2N.S59 
SEE FEY INTERCHANGEABILITY 
LIST 


MFE2006 
M 
NCH 
FE 
2N.S59 
SEE FEY INTERCHANGEABILITY 
LIST 


MFE2oo7 
M 
NCH 
FE 
2N.S60 
SEE FEY INTERCHANGEABILITY 
LIST 


MFE200S 
M 
NCH 
FE 
2N.S59 
SEE FEY INTERCHANGEABILITY 
LIST 


MFE2009 
M 
NCH 
FE 
2N.S59 
SEE FEY INTERCHANGEABILITY 
LIST 
MFE2010 
M 
NCH 
FE 
2N.S59 
SEE FEY INTERCHANGEABILITY 
LIST 
MFE2011 
M 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


MFE2012 
M 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 
MFE2093 
M 
NCH 
FE 
2N535S 
SEE FEY INTERCHANGEASILITY 
LIST 
MFE209. 
M 
NCH 
FE 
2N5359 
SEE FEY INTERCHANGEABILITY 
LIST 
MFE2095 
M 
NCH 
FE 
2N5360 
SEE FEY INTERCHANGEABILITY 
LIST 


• 


III 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 
$ 
Z 
Py 
hfo 
0 
TI 


TYPE 
~ 
~ 
~ 
REPLACEMENT 
hFE 
VCE(oal) 
• 
fy 


NUMBER 
•• 
l;! 
OR 
NEAREST 
fA -25°C 
VCBO 
VCEO 
..• 
..• 
1 kHz 
!5 
2 
::: 
EQUIVALENT 
z..• 
~ 
·YC-25°C 
MIN 
MAX • 
Ie 
MAX • 
IC 
MIN 
MIN 
::Ii 
u 


(mWI 
(V) 
(VI 
(mAl 
(V) 
(mA) 
(MHz) 


MFE2133 
M 
NCH 
FE 
2N'86O 
SEE FET INTERCHANGEABILITY 
LIST 


MFE3OO1 
M 
NCH 
FE 
3N128 
SEE FET INTERCHANGEABILITY 
LIST 


MFE3002 
M 
NCH 
FE 
3N169 
SEE FET INTERCHANGEABILITY 
LIST 


MFE3OO3 
M 
PCH 
FE 
3NI56 
SEE FET INTERCHANGEABILITY 
LIST 


MFE3QO.; 
M 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


MFE3OO5 
M 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


MFE3006 
M 
NCH 
FE 
3N203 
SEE FET INTERCHANGEABILITY 
LIST 


MFE3OO7 
M 
NCH 
FE 
3N201 
SEE FET INTERCHANGEABIL'T' 
LIST 


MFE3OO8 
M 
NCH 
FE 
3N203 
SEE FET INTERCHANGEABILI~ 
LIST 


MFE3020 
M 
PCH 
FE 
3N207 
SEE FET INTERCHANGEABILITY 
LIST 


MFE3021 
M 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


MFE.007 
M 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 
, 


MFU008 
M 
PCH 
FE 
SEE FET INTERCHANGEABILI~ 
LIST 


MFE.009 
M 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


MFU010 
M 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


MFE.Oll 
M 
PCH 
FE 
SEE FET INTERCHANGEABILI;rv 
LIST 


MFE'012 
M 
PCH 
FE 
SEE FET INTERCHANGEA81L1~ 
LIST 


MJ.20 
M 
NPN 
GP 
2N5059 
800 
275 
250 
25-250 
30 
5 
30 
15 


MJ.21 
M 
NPN 
GP 
2N5058 
800 
350 
325 
25-250 
30 
5 
30 
15 


MJ8100 
M 
PNP 
GP 
lOW 
60 
60 
25-180 
2A 
.7 
2A 
30 


MJ8101 
M 
PNP 
GP 
lOW 
80 
80 
25·180 
2A 
.7 
2A 
30 


MM709 
M 
NPN 
SW 
.00 
15 
8 
15-120 
10 
.35 
3 
300 


MM1803 
M 
NPN 
RF 
800 
50 
25 
.0-160 
50 
.3 
50 


MM1812 
M 
NPN 
GP 
2N5059 
lW 
175 
175 
.0-300 
100 
.6 
100 
50 


MM19.1 
M 
NPN 
RF 
300 
30 
20 
25- 
10 
600 


MM2258 
M 
NPN 
GP 
2N5059 
lW 
120 
120 
35- 
50 
_. 
25 
150 


MM2259 
M 
NPN 
GP 
2N5059 
lW 
175 
175 
so- 
50 
.. 
25 
150 


MM2260 
M 
NPN 
GP 
2N5059 
lW 
175 
175 
so- 
50 
.. 
25 
150 


MM2'83 
M 
NPN 
GP 
2N2.83 
360 
60 
60 
.0-120 
.01 
.35 
1 
80 
60 


MM2'8' 
M 
NPN 
GP 
2N2.8. 
360 
60 
60 
100-500 
.01 
.35 
1 
150 
60 


MM289. 
M 
PNP 
SW 
2N289. 
360 
15 
12 
.0-150 
30 
.2 
30 
.00 


MM3000 
M 
NPN 
GP 
2N5059 
lW 
100 
20- 
10 
150 


MM3OO1 
M 
NPN 
GP 
2N5059 
lW 
150 
20- 
10 
150 


MM3OO2 
M 
NPN 
GP 
2N5059 
lW 
200 
20- 
10 
150 


MM3OO3 
M 
NPN 
GP 
2N5059 
lW 
250 
20- 
10 
150 


MM3OO8 
M 
NPN 
GP 
2N31U 
lW 
120 
3Q- 
30 
50 


MM3009 
M 
NPN 
GP 
2N5059 
lW 
180 
30- 
30 
50 


MM372. 
M 
NPN 
SW 
2N372' 
lW 
30 
25-150 
500 
.6 
500 
200 


MM3725 
M 
NPN 
SW 
2N3725 
lW 
50 
25-150 
500 
.6 
500 
200 


MM3726 
M 
PNP 
SW 
lW 
50 
30-120 
500 
.6 
500 
200 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


:ll 
Z 
Py 
hfe 
0 
TI 
.. 
:i 
hFE 
VCE(""I 
Iy 
TYPE 
:> 
>- 
REPlACEMENT 
lIP 


NUM8ER 
ti 
t: 
~ 
OR 
NEAREST 
T.•.-25°C 
VC80 
VCW 
.. .. 
1 kHz: 
!5 
~ 
::: 
EQUIVALENT 
z 
2 
~ 
·YC-25°C 
MIN 
MAX 
lIP 
IC 
MAX 
lIP 
IC 
MIN 
MIN 
.. 
:IE 
v 


(mWI 
(V) 
(V) 
(mA) 
(VI 
(mA) 
(MHz) 


MM3903 
M 
NPN 
SW 
360 
60 
.0 
50-150 
10 
.2 
10 
50 
250 


MM390. 
M 
NPN 
SW 
360 
60 
.0 
1OQ.300 
10 
.2 
10 
100 
300 


MM3905 
M 
PNP 
SW 
360 
.0 
.0 
50-150 
10 
.25 
10 
50 
200 


MM3906 
M 
PNP 
SW 
360 
.0 
.0 
1OQ.300 
10 
.25 
10 
100 
250 


MMAOOO 
M 
PNP 
GP 
2N363' 
lW 
100 
100 
20- 
10 
.6 
10 


MMAool 
M 
PNP 
GP 
2N3635 
lW 
150 
150 
20- 
10 
.6 
10 


MMA002 
M 
PNP 
GP 
lW 
200 
200 
20- 
10 
.6 
10 


MMA003 
M 
PNP 
GP 
lW 
250 
250 
20- 
10 
.6 
10 


MMA018 
M 
PNP 
RF 
800 
.0 
20 
10- 
50 
900 


MMA019 
M 
PNP 
RF 
800 
60 
.0 
10- 
250 
1 
250 
750 


MMAO.8 
M 
PNP 
GP 
2N3798 
360 
.5 
.5 
150-450 
.5 
.25 
_5 
100 


MM.0'9 
M 
PNP 
RF 
200 
15 
10 
20-80 
25 
2G 


MMA052 
M 
PNP 
SW 
500 
30 
15- 
150 
20 
12 


MMA645 
M 
PNP 
GP 
°5W 
200 
200 
20- 
500 
I 
500 
.0 


MMA646 
M 
PNP 
GP 
°5W 
300 
300 
20- 
500 
1.2 
500 
.0 


MMA647 
M 
PNP 
GP 
°5W 
.00 
.00 
20- 
500 
1.5 
500 
30 


MMS005 
M 
PNP 
GP 
2N'030 
1.5 
80 
60 
50-250 
150 
.5 
150 
30 


MM5006 
M 
PNP 
GP 
1.5 
100 
80 
50-250 
200 
.5 
150 
30 


MMS007 
M 
PNP 
GP 
U 
120 
100 
50-250 
250 
.5 
150 
30 


MM8000 
M 
NPN 
RF 
3.5 
.0 
30 
30- 
50 
700 


MM8oo1 
M 
NPN 
RF 
3.5 
.0 
30 
30- 
50 
900 


MM8oo2 
M 
NPN 
RF 
3.5 
.0 
30 
30- 
50 
1200 


MM8006 
M 
NPN 
RF 
2N3571 
200 
15 
10 
25- 
1 
lG 


MM8oo7 
M 
NPN 
RF 
2N3571 
200 
15 
10 
25- 
1 
lG 


MM8009 
M 
NPN 
RF 
3.5 
55 
50 
.5 
100 
100 


MMT3823 
M 
NCH 
FE 
2N3823 
SEE FET INTERCHANGEA81L1TY 
LIST 


MPF102 
M 
NCH 
FE 
2N3819 
SEE FET INTERCHANGEABILITY 
LIST 


MPF103 
M 
NCH 
FE 
2N5953 
SEE FET INTERCHANGEABILI,TY 
LIST 


MPF10. 
M 
NCH 
FE 
2N5952 
SEE FET INTERCHANGEABILITY 
LIST 


MPF105 
M 
NCH 
FE 
2N5951 
SEE FET INTERCHANGEABILITY 
LIST 


MPF106 
M 
NCH 
FE 
2N5952 
SEE FET INTERCHANGEABILITY 
LIST 


MPF107 
M 
NCH 
FE 
2N5950 
SEE FET INTERCHANGEABILITY 
LIST 


MPF108 
M 
NCH 
FE 
2N3819 
SEE FET INTERCHANGEABILITY 
LIST 


MPF109 
M 
NCH 
FE 
2N3819 
SEE FET INTERCHANGEABILITY 
LIST 


MPFll1 
M 
NCH 
FE 
2N3B19 
SEE FET INTERCHANGEABILITY 
LIST 


MPF112 
M 
NCH 
FE 
2N3819 
SEE FET INTERCHANGEABILITY 
LIST 


MPF120 
M 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


MPF121 
M 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


MPFI22 
M 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


MPF161 
M 
PCH 
FE 
2N5'62 
SEE FET INTERCHANGEABILITY 
LIST 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ElECTRICALCHARACTERISTICS 
5 
z 
Py 
hf. 
0 
TI 
TYPE 
::> 
~ 
:i 
REPLACEMENT 
hFE 
VCE(oat) 
qp 
Iy 


NUMBER 
ti 
3 
u 
OR NEAREST 
TA -2S'C 
VCBO 
VCEO 
;:! 
;;: 
1 kHz 


::> 
2 
•• 
EQUIVALENT 
Z 
3 
·'C-25°C 
MIN 
MAX 
IC 
MAX 
IC 
MIN 
MIN 
<0( 
• 
• 
~ 
u 
(mW) 
(VI 
(V) 
(mAl 
(V) 
(mA) 
(MHz) 


MPQ3303 
M 
NPN 
5W 
600 
25 
12 
40-200 
300 
.33 
300 
400 
MPQ3725 
M 
NPN 
5W 
Q2T3725 
600 
40 
35-200 
100 
.45 
500 
250 
MP5404 
M 
PNP 
5W 
ABU04 
310 
25 
24 
30-400 
12 
.15 
12 
MP5404A 
M 
PNP 
5W 
A8U04A 
310 
40 
35 
30-400 
12 
.15 
12 


MP5706 
M 
NPN 
5W 
310 
25 
15 
20- 
10 
.6 
10 
200 
MP5706A 
M 
NPN 
5W 
310 
25 
15 
20-60 
10 
.6 
10 
200 
MP5834 
M 
NPN 
5W 
2N3903 
310 
40 
25- 
10 
.25 
10 
350 


MP5918 
M 
NPN 
Rf 
TI562 
310 
30 
15 
20- 
3 
.4 
10 
600 


MP52369 
M 
NPN 
5W 
310 
40 
15 
40-120 
10 
.25 
10 
500 
MP52711 
M 
NPN 
GP 
A8T3709 
310 
18 
18 
30-90 
2 
30 
MP52712 
M 
NPN 
GP 
A8T3710 
310 
18 
18 
75-225 
2 
80 
MP52713 
M 
NPN 
5W 
2N3903 
310 
18 
18 
30-90 
2 
30 


MP52714 
M 
NPN 
5W 
2N3904 
310 
18 
18 
75-225 
2 
80 
MP52923 
M 
NPN 
GP 
A8T3710 
200 
25 
25 
90 


MP52924 
M 
NPN 
GP 
A8T3710 
200 
25 
25 
150 


MP52925 
M 
NPN 
GP 
A8T3711 
200 
25 
25 
235 


MP52926 
M 
NPN 
GP 
A8T3709 
310 
18 
18 
35 


MP53392 
M 
NPN 
GP 
A7T3392 
310 
25 
25 
150-300 
2 
150 


MP53393 
M 
NPN 
GP 
TI595 
310 
25 
25 
90-180 
2 
90 


MP53394 
M 
NPN 
GP 
Tl596 
310 
25 
25 
55-110 
2 
55 


MP53395 
M 
NPN 
GP 
Tl594 
310 
25 
25 
150-500 
2 
150 
MP53563 
M 
NPN 
Rf 
TI563 
310 
30 
12 
20-200 
8 
600 


MP53638 
M 
PNP 
GP 
A5T3638 
310 
25 
25 
30- 
50 
.25 
50 
25 
100 
MP53638A 
M 
PNP 
GP 
A5T3638A 
310 
25 
25 
100- 
50 
.25 
50 
100 
150 


MP53639 
M 
PNP 
5W 
2N4423 
200 
6 
6 
30-120 
10 
.16 
10 
SOO 
MP53640 
M 
PNP 
5W 
2N4423 
310 
12 
12 
30-120 
10 
.2 
10 
500 
MP53646 
M 
NPN 
5W 
2N3903 
200 
40 
15 
30-120 
30 
.2 
30 
350 
MP53693 
M 
NPN 
Rf 
2N4994 
310 
45 
45 
40-160 
10 
200 


MP53694 
M 
NPN 
Rf 
2N4995 
310 
45 
45 
100-400 
10 
200 
MP53702 
M 
PNP 
GP 
A8T3702 
310 
40 
25 
60-300 
50 
.25 
50 
100 
MP53703 
M 
PNP 
GP 
A8T3703 
310 
50 
30 
30-150 
50 
.25 
50 
100 
MP53704 
M 
NPN 
GP 
A8T3704 
310 
50 
30 
100-300 
50 
.6 
100 
100 


MP53705 
M 
NPN 
GP 
A8T3705 
310 
50 
30 
5().150 
50 
.8 
100 
100 
MP53706 
M 
NPN 
GP 
A8T3706 
310 
40 
20 
30-600 
50 
1 
100 
100 
MP53707 
M 
NPN 
GP 
A8T3707 
310 
30 
30 
lQ0-4oo 
.1 
1 
10 
100 


MP53708 
M 
NPN 
GP 
A8T3708 
310 
30 
30 
45-660 
1 
1 
10 
45 


MP53709 
M 
NPN 
GP 
A8T3709 
310 
30 
30 
45-165 
1 
1 
10 
45 
MP53710 
M 
NPN 
GP 
A8T3710 
310 
30 
30 
90-330 
1 
1 
10 
90 
MP53711 
M 
NPN 
GP 
A8T3711 
310 
30 
30 
180-660 
1 
1 
10 
180 
MP53721 
M 
NPN 
GP 
TI596 
310 
18 
18 
60 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


0< 
Z 
PJ 
"t- 
O< 
0 
TI 


TYPE 
~ 
>- 
:i 
REPLACEMENT 
hFf 
VCE(""I 
G!' 
Iy 


NUMBER 
v 
Ii 
v 
OIl 
NEAREST 
TA-25°C 
VCBO 
VCEO 
~ .. 
ii: 
1 kHz 
:> 
!2 
a 
EQUIVALENT 
z.. 
:5 
·TC~25·C 
MIN 
MAX ., 
IC 
MAX • 
IC 
MIN 
MIN 
:l: 
v 
(mWI 
(VI 
(VI 
(mI.) 
(V) 
(mI.) 
(MHz) 


MP55172 
M 
NPN 
GP 
A8T5172 
210 
25 
25 
100-500 
10 
.25 
10 
100 


MP56507 
M 
NPN 
RF 
Tl586 
310 
30 
20 
25- 
2 
440 


MP56511 
M 
NPN 
RF 
TI5126 
310 
30 
20 
25- 
10 


MP56512 
M 
NPN 
GP 
A8T3708 
310 
40 
30 
50-100 
2 
_5 
50 


MP56513 
M 
NPN 
GP 
A8T3710 
310 
40 
30 
90-180 
2 
.5 
50 


MP565U 
M 
NPN 
GP 
A8T371 
0 
310 
40 
25 
150-300 
2 
.5 
50 


MP56515 
M 
NPN 
GP 
A8T3711 
310 
40 
25 
250-500 
2 
.5 
50 


MP56516 
M 
PNP 
GP 
1.814059 
310 
40 
40 
50-100 
2 
.5 
50 


MP56517 
M 
PNP 
GP 
1.814061 
310 
40 
40 
90-180 
2 
.5 
50 


MP56518 
M 
PNP 
GP 
A8T4061 
310 
40 
40 
150-300 
2 
.5 
50 


MP56519 
M 
PNP 
GP 
1.814062 
310 
25 
25 
250-500 
2 
.5 
50 


MP56520 
M 
NPN 
GP 
A8T3707 
310 
40 
25 
200-400 
2 
.5 
50 


MP56521 
M 
NPN 
GP 
A8T3711 
310 
40 
25 
300-600 
2 
.5 
50 


MP56522 
M 
PNP 
GP 
A8T4058 
310 
25 
25 
200-400 
2 
.5 
50 


MP56523 
M 
PNP 
GP 
A8T4062 
310 
25 
25 
300-600 
2 
.5 
50 


MP56530 
M 
NPN 
GP 
A8T3705 
310 
60 
40 
40-120 
100 
.5 
100 


MP56531 
M 
NPN 
GP 
A8T3704 
310 
60 
40 
90-270 
100 
.3 
100 


MP56532 
M 
NPN 
GP 
A8T3706 
310 
5(> 
30 
30- 
100 
.5 
100 


MP56533 
M 
PNP 
GP 
A8T3703 
310 
40 
40 
40-120 
100 
.5 
100 


MP56534 
M 
PNP 
GP 
A8T3702 
310 
40 
40 
90-270 
100 
.3 
100 


MP56535 
M 
PNP 
GP 
A8T3703 
310 
30 
30 
30- 
100 
.5 
100 


MP56539 
M 
NPN 
RF 
2N4996 
310 
20 
20 
20- 
4 
500 


MP56540 
M 
NPN 
RF 
2N4997 
310 
30 
30 
25- 
2 
350 


MP56542 
M 
NPN 
RF 
TI586 
310 
30 
20 
25- 
2 
700 


MP56543 
M 
NPN 
RF 
AST3571 
310 
35 
25 
25- 
4 
.35 
10 
750 


MP56544 
M 
NPN 
RF 
Tl5126 
310 
60 
45 
20- 
30 
.5 
30 


MP56546 
M 
NPN 
RF 
2N4996 
310 
35 
25 
20- 
2 
.35 
10 
600 


MP56547 
M 
NPN 
RF 
2N4997 
310 
35 
25 
20- 
2 
.35 
10 
600 


MP56548 
M 
NPN 
RF 
A5T3571 
310 
30 
25 
25- 
4 
.5 
4 
650 


MP56560 
M 
NPN 
GP 
A5T2192 
500 
25 
25 
50-200 
500 
.5 
500 
60 


MP56561 
M 
NPN 
GP 
A5T2192 
500 
25 
25 
50-200 
350 
.5 
350 
60 


MP56562 
M 
PNP 
GP 
A514026 
500 
20 
20 
50-200 
500 
.5 
500 
60 


MP56563 
M 
PNP 
GP 
1.514026 
500 
20 
20 
50-200 
350 
.5 
350 
60 


MP56565 
M 
NPN 
GP 
TI596 
310 
60 
45 
40-160 
10 
.4 
10 
200 


MP56566 
M 
NPN 
GP 
TI595 
310 
60 
45 
100-400 
10 
.4 
10 
200 


MP56567 
M 
NPN 
RF 
2N4994 
310 
40 
25- 
10 
.5 
10 


MP56568 
M 
NPN 
RF 
TI5108 
310 
20 
20 
20-200 
4 
3 
5 
375 


MP56569 
M 
NPN 
RF 
TI584 
310 
20 
20 
20-200 
4 
3 
5 
300 


MP56570 
M 
NPN 
RF 
Tl5108 
310 
20 
20 
20-200 
4 
3 
5 
300 


MP56571 
M 
NPN 
GP 
TI594 
310 
20 
20 
250-1 
K 
.1 
.5 
10 
50 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
elECTRICAL 
CHARACTERISTICS 
$ 
Z 
Py 
hf. 
0 
TI 


TYPE 
6 
~ 
~ 
REPLACEMENT 
hfE 
VCE( ••• t) 
lIP 
fy 


~ 


u 
OR 
NEAREST 
TA ~25°C 
VCBO 
VCEO 
NUMBER 
g 
ii: 
1 kHz 
Z 
ill 
EQUIVALENT 
« 
:! 
·'C=25°C 
MIN 
MAX 
iIP 
IC 
MAX 
lIP 
IC 
MIN 
MIN 
::IE 
u 


ImW) 
(VI 
(VI 
(mA) 
(V) 
(mA) 
(MH·I 


MPS-A05 
M 
NPN 
GP 
TlS96 
500 
60 
60 
SO- 
lO 
.25 
100 
50 


MPS-A06 
M 
NPN 
GP 
TIS96 
500 
80 
80 
SO- 
lO 
.25 
100 
50 


MPS-A09 
M 
NPN 
GP 
A8T3707 
310 
50 
50 
100-600 
.1 
.9 
10 
30 


MPS-Al0 
M 
NPN 
GP 
TIS96 
300 
40 
40-400 
5 
50 


MPS-AI2 
M 
NPN 
DA 
2N5525 
500 
20 
20K- 
10 
1 
10 


MPS-AI3 
M 
NPN 
DA 
2N5525 
500 
30 
5K- 
10 
1.5 
100 
125 


MPS-AI4 
M 
NPN 
DA 
2N5525 
500 
30 
10K- 
10 
1.5 
100 
125 


MPS-A20 
M 
NPN 
GP 
TIS94 
300 
40 
40-400 
5 
.25 
10 
125 


MPS-A55 
M 
PNP 
GP 
A5T2907 
500 
60 
50- 
100 
.25 
100 
50 


MPS-A56 
M 
PNP 
GP 
A5T2907 
500 
80 
50- 
100 
.25 
100 
50 


MPS-A65 
M 
PNP 
DA 
500 
30 
30 
50K- 
10 
100 


MPS·A66 
M 
PNP 
DA 
500 
30 
30 
75K· 
10 
100 


MPS-A70 
M 
PNP 
GP 
A8T3702 
300 
40 
40·400 
5 
.25 
10 
125 


MPS·H02 
M 
NPN 
RF 
TIS84 
500 
20 
20 
20-200 
4 
375 


MPS-H04 
M 
NPN 
RF 
TIS94 
300 
80 
80 
30-120 
1.5 
.25 
10 
80 


MPS·H05 
M 
NPN 
RF 
TIS94 
300 
80 
80 
30-150 
1.5 
.25 
10 
80 


MPS·H07 
M 
NPN 
RF 
TIS125 
500 
30 
30 
20- 
3 
400 


MPS·H08 
M 
NPN 
RF 
TIS125 
500 
30 
30 
20- 
3 
500 


MPS·Hl0 
M 
NPN 
RF 
310 
30 
25 
60- 
4 
.5 
4 
650 


MPS-Hll 
M 
NPN 
RF 
310 
30 
25 
60· 
4 
.5 
4 
650 


MPS·H20 
M 
NPN 
RF 
TISB6 
310 
40 
30 
25- 
4 
400 


MPS·H24 
M 
PNP 
RF 
lIS126 
500 
40 
30 
30- 
4 
400 


MPS-H30 
M 
NPN 
RF 
lIS108 
310 
20 
20 
20-200 
4 
3 
10 
300 


MPS·H31 
M 
NPN 
RF 
TIS108 
310 
20 
20 
20·200 
4 
3 
10 
300 


MPS-H32 
M 
NPN 
RF 
lIS84 
500 
40 
30 
27·200 
4 
3 
10 
300 


MPS·H34 
M 
NPN 
RF 
TIS126 
500 
45 
45 
40- 
7 
.5 
20 
500 


MPS·H37 
M 
NPN 
RF 
2N4994 
310 
40 
25· 
5 
.5 
10 
300 
MPS·H54 
M 
PNP 
GP 
TIS104 
300 
BO 
BO 
30-120 
1.5 
.25 
10 
80 


MPS-H55 
M 
PNP 
RF 
TIS104 
300 
80 
BO 
30-150 
1.5 
.25 
10 
80 
MPS-H83 
M 
PNP 
RF 
625 
30 
30 
20- 
2.5 
600 


MPS·LOI 
M 
NPN 
GP 
2N5550 
310 
140 
120 
50-300 
10 
.2 
10 
30 
60 
MPS·L07 
M 
PNP 
SW 
2N4423 
310 
12 
6 
30-120 
10 
.15 
10 
500 


MPS·LOB 
M 
PNP 
SW 
2N4423 
310 
12 
6 
30-120 
10 
.15 
10 
700 


MPS·L51 
M 
PNP 
GP 
2N54oo 
310 
100 
100 
40-250 
50 
.3 
SO 
20 
60 
MU4891 
M 
P·N 
UJ 
2N4891 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


MU4892 
M 
P·N 
UJ 
2N4892 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


MU4893 
M 
P·N 
UJ 
2N4893 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


MU4894 
M 
P-N 
UJ 
2N4B94 
SEE UNIJUNCTION 
INTERCHANGEA81L1TY 
LIST 


Nf500 
NA 
NCH 
FE 
2N3B23 
SEE FEY INTERCHANGEA81L1TY 
LIST 


NF501 
NA 
NCH 
FE 
2N3823 
SEE FEY INTERCHANGEA81L1TY 
LIST 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELKTRICAL CHARACTERISTICS 
$ 
~ 
TI 
Py 
"'- 
TYPE 
a 
~ 
~ 
REPlACEMENT 
hFf 
VCE(sat) 
• 
'r 


NUMIER 
u 
~ 
II 
OR NEAREST 
TA-25°C 
VC80 
VCEO 
1 kH% 
""S 
'" 
EQUIVALENT 
Z 
2 
3 
°TC-2S·C 
MIN 
MAX • 
IC 
MAX • 
IC 
MIN 
MIN 
"":IE 
u 
(mW) 
(V) 
(V) 
(mAl 
(V) 
(mA) 
(MH.) 


NF506 
NA 
NCH 
FE 
2N4416 
SEE FET INTERCHANGEABILITY LIST 


NF510 
NA 
NCH 
FE 
2N4861 
SEE FET INTERCHANGEABILITY LIST 


NF511 
NA 
NCH 
FE 
2N4861 
SEE FET INTERCHANGEABILITY LIST 
NF520 
NA 
NCH 
FE 
2N3822 
SEE FET INTERCHANGEABILITY LIST 


NF521 
NA 
NCH 
FE 
2N3821 
SEE FET INTERCHANGEABILITY LIST 


NF522 
NA 
NCH 
FE 
2N3822 
SEE FET INTERCHANGEABILITY LIST 


NF523 
NA 
NCH 
FE 
2N3821 
SEE FET INTERCHANGEABILITY LIST 


NF530 
NA 
NCH 
FE 
2N3459 
SEE FET INTERCHANGEABILITY LIST 


NF531 
NA 
NCH 
FE 
2N346O 
SEE FET INTERCHANGEABILITY LIST 


NF532 
NA 
NCH 
FE 
2N3459 
SEE FET INTERCHANGEABILITY LIST 


NF533 
NA 
NCH 
FE 
2N346O 
SEE FET INTERCHANGEABILITY LIST 


NF580 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


NF581 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


NF582 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


NF583 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


NF584 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


NF585 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 
NF4445 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 
NF«46 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 
Nf4«7 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


NF4«8 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 
NF5457 
NA 
NCH 
FE 
2N3459 
SEE FET INTERCHANGEABILITY LIST 
NF5458 
NA 
NCH 
FE 
2N3459 
SEE FET INTERCHANGEABILITY LIST 
NF5459 
NA 
t-'CH 
FE 
2N3458 
SEE FET INTERCHANGEABILITY LIST 


NF5485 
NA 
NCH 
FE 
2N4416 
SEE FET INTERCHANGEABILITY LIST 
NF5486 
NA 
NCH 
FE 
2N4416 
SEE FET INTERCHANGEABILITY LIST 
NF5555 
NA 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 
Nf5638 
NA 
NCH 
FE 
2N4391 
SEE FET INTERCHANGEABILITY LIST 


NF5639 
NA 
NCH 
FE 
2N4392 
SEE FET INTERCHANGEABILITY LIST 
NF5640 
NA 
NCH 
FE 
2N4393 
SEE FET INTERCHANGEABILITY LIST 
NF5653 
NA 
NCH 
FE 
2N4B56 
SEE FET INTERCHANGEABILITY LIST 
NF5654 
NA 
NCH 
FE 
2N4857 
SEE FET INTERCHANGEABILITY LIST 


Q2T2222 
TI 
NPN 
GP 
Q2T2222 
1.5 
60 
30 
100-300 
150 
.4 
150 
250 
Q2T2905 
TI 
PNP 
GP 
Q2T2905 
1.5 
60 
40 
100-300 
150 
.4 
150 
200 
Q2T32« 
n 
PNP 
SW 
Q2T32« 
1.5 
40 
40 
5()'150 
500 
.5 
500 
175 
Q2T3725 
n 
NPN 
SW 
Q2T3725 
1.5 
60 
40 
60-200 
100 
.52 
500 
250 


SElool 
F 
NPN 
RF 
2N4994 
200 
45 
45 
4().16O 
10 
200 
SEt 002 
F 
NPN 
RF 
2N4995 
200 
45 
45 
l0Q.4oo 
10 
200 
SE10l0 
F 
NPN 
GP 
nS95 
200 
30 
15 
2(). 
2 
200 
SEl132 
F 
PHP 
GP 
2N5«8 
300 
50 
35 
3()'90 
150 
1.5 
150 
25 
60 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 
'" 
Z 
w 
TI 
Py 
hf. 
'" 
0 
TYPE 
~ 
~ 
~ 
REPlACEMENT 
hFE 
VCE(""I 
,. 
fr 


NUMBER 
v 
v 
OR 
NEAREST 
fA =25°C 
VCBO 
VCEO 
~ 
:3 
ii: 
1 kHz 
:> 
2 
::: 
EQUIVALENT 
z..• 
:3 
°TC-2SoC 
MIN 
MAX 
II!' 
IC 
MAX 
II!' 
IC 
MIN 
MIN 
:E 
v 
(mW) 
(V) 
(V) 
(mA) 
(V) 
(mA) 
(MH,) 


sE2oo1 
F 
NPN 
GP 
2Ns4S0 
200 
35 
20 
40-160 
10 
.7 
10 
200 


sE2oo2 
F 
NPN 
GP 
2NS449 
200 
35 
20 
100-400 
10 
.7 
10 
200 


sE3OO1 
F 
NPN 
RF 
TIs62 
200 
30 
12 
20- 
B 
.6 
10 
600 


sE3OO2 
F 
NPN 
RF 
TIs62 
200 
30 
12 
20- 
8 
.6 
10 
600 


sE300S 
F 
NPN 
RF 
AsnS71 
200 
30 
15 
45·300 
5 
800 


sE4oo1 
F 
NPN 
GP 
AST3710 
200 
30 
25 
200-1000 
1 
.35 
1 
40 


sE4oo2 
F 
NPN 
GP 
AST3711 
200 
30 
25 
200-1000 
1 
.35 
1 
60 


sE4010 
F 
NPN 
GP 
AST3711 
200 
30 
25 
200·1000 
1 
.35 
1 
60 


sE4020 
F 
NPN 
GP 
Tls97 
200 
60 
60 
150-950 
10 
.2 
10 
100 


sE4021 
F 
NPN 
GP 
Tls97 
200 
45 
4S 
600·1550 
10 
.2 
10 
150 


sE<l022 
F 
NPN 
GP 
200 
30 
30 
1200-2200 
10 
.2 
10 
200 


sESool 
F 
NPN 
RF 
TIs'08 
200 
<10 
<10 
30- 
<I 
<100 


sES002 
F 
NPN 
RF 
Tls'08 
200 
<10 
<10 
30· 
<I 
<100 


sES003 
F 
NPN 
RF 
TlsB4 
200 
<10 
<10 
30· 
<I 
<100 


sES006 
F 
NPN 
RF 
Tls84 
200 
40 
40 
30· 
4 
2 
10 
400 


sES02S 
F 
NPN 
RF 
Tls86 
2S0 
30 
30 
20- 
10 
.6 
20 
300 


sE6001 
F 
NPN 
GP 
TIs99 
300 
40 
30 
50-200 
10 
1 
100 
<10 


sE6002 
F 
NPN 
GP 
TIs97 
300 
40 
30 
lSQ.60Q 
10 
1 
100 
<10 


sE6020 
F 
NPN 
GP 
TIsll1 
300 
60 
60 
100-300 
150 
.IB 
150 
250 


sE6020A 
F 
NPN 
GP 
TIsll1 
500 
60 
60 
100-300 
150 
.1B 
150 
250 


sE6021 
F 
NPN 
GP 
300 
80 
80 
100-300 
150 
.18 
150 
250 


sE6021A 
F 
NPN 
GP 
500 
80 
80 
100-300 
150 
.18 
150 
250 


sE6022 
F 
NPN 
GP 
Tlsl11 
220 
60 
60 
100-300 
150 
.18 
150 
250 


sE6023 
F 
NPN 
GP 
220 
80 
80 
100-300 
ISO 
.18 
150 
250 


sE701S 
F 
NPN 
GP 
2NSSSO 
<ISO 
100 
100 
50·275 
SO 
2 
25 
<10 
SO 


sE7016 
F 
NPN 
GP 
2NSSSO 
<ISO 
140 
140 
SO·27S 
SO 
2 
25 
<10 
50 


sE7017 
F 
NPN 
GP 
2NSSSI 
450 
'80 
180 
20·275 
SO 
2 
25 
<10 
SO 


sE8012 
F 
NPN 
RF 
500 
100 
60 
40· 
100 
.75 
500 
300 


sE80<lO 
F 
NPN 
GP 
AST2222 
SOO 
30 
30 
40·5<10 
150 
.12 
150 
130 


sE8S<l0 
F 
PNP 
GP 
AST2907 
500 
30 
30 
<10-5<10 
150 
.25 
150 
100 


SU2028 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


SU2029 
IN 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


SU2031 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


SU2032 
IN 
NCH 
FE 
2NSS<lS 
SEE FEY INTERCHANGEABILITY 
LIST 


SU2033 
IN 
NCH 
FE 
2NSS<lS 
SEE FEY INTERCHANGEABILITY 
LIST 


SU203<1 
IN 
NCH 
FE 
2NSS<l7 
SEE FEY INTERCHANGEABILITY 
LIST 


SU203S 
IN 
NCH 
FE 
2NSS<l7 
SEE FEY INTERCHANGEABILITY 
LIST 


SU2098 
IN 
NCH 
FE 
2NSS<lS 
SEE FEY INTERCHANGEABILITY 
LIST 


sU2098A 
IN 
NCH 
FE 
2NSS<lS 
SEE FEY INTERCHANGEA81L1TY 
LIST 


sU2098B 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


TRANSISTOR INTERCHANGEABILITY 
MASTER LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 


'" 
Z 
hfo 
~ 
0 
TI 
Py 
'" 
TYPE 
~ 
~ 
:i 
REPLACEMENT 
hFE 
VCE( ••• t) 
,. 
fy 


NUMBER 
~ 


u 
OR 
NEAREST 
T.-25°C 
VCBO 
VCEO 
'" 
ii: 
1 kHz 
!5 
;;; 
EQUIVALENT 
Z 
3 
°TC-25'C 
MIN 
MAX 
IC 
MAX 
IC 
MIN 
MIN 
'" 
,. 
,. 
:f 
u 
(mW) 
(V) 
(V) 
(mA) 
IVI 
(mA) 
(MHz) 


SU2099 
IN 
NCH 
FE 
2N5547 
SEE FET INTERCHANGEABILITY 
LIST 


sU2099A 
IN 
NCH 
FE 
2N5547 
SEE FEY INTERCHANGEABILITY 
LIST 


SX37 
TI 
PNP 
RF 
TIs137 
360 
35 
32 
45- 
1 
BO 


sX3B 
TI 
PNP 
RF 
TIs138 
360 
35 
32 
25- 
1 
50 


SX3391 
TI 
NPN 
GP 
A5T3391 
625 
25 
25 
250.500 
2 


SX3702 
TI 
PNP 
GP 
2N5447 
360 
40 
25 
60.300 
50 
_25 
50 
100 


SX3703 
TI 
PNP 
GP 
2N5448 
360 
50 
30 
30.150 
50 
.25 
50 
100 


SX3704 
TI 
NPN 
GP 
2N5449 
360 
50 
30 
100.300 
50 
_6 
100 
100 


SX3705 
TI 
NPN 
GP 
2N5450 
360 
50 
30 
50.150 
50 
.8 
100 
100 


SX3706 
TI 
NPN 
GP 
2N5451 
360 
40 
20 
30.600 
50 
1 
100 
100 


SX3707 
TI 
NPN 
GP 
A5T3707 
360 
30 
30 
100-400 
.1 
1 
10 
100 


SX3708 
TI 
NPN 
GP 
A5T3708 
360 
30 
30 
45-660 
1 
1 
10 
45 


SX3709 
TI 
NPN 
GP 
A5T3709 
360 
30 
30 
45-165 
1 
1 
10 
45 


SX3710 
TI 
NPN 
GP 
A5T3710 
360 
30 
30 
90.330 
1 
1 
10 
90 


SX3711 
TI 
NPN 
GP 
A5T3711 
360 
30 
30 
180.660 
1 
1 
10 
180 


SX3819 
TI 
NCH 
FE 
2N5949/53 
SEE FEY INTERCHANGEABILITY 
LIST 


SX3820 
Tl 
PCH 
FE 
A5T546O/62 
SEE FEY INTERCHANGEABILITY 
LIST 


SX4058 
TI 
PNP 
GP 
A5T4058 
360 
30 
30 
100.400 
.1 
.7 
10 
100 


SX4059 
TI 
PNP 
GP 
A5T4059 
360 
30 
30 
45-660 
1 
.7 
10 
45 


SX4060 
TI 
PNP 
GP 
A5T4060 
360 
30 
30 
45-165 
1 
.7 
10 
45 


SU061 
TI 
PNP 
GP 
A5T4061 
360 
30 
30 
90.330 
1 
.7 
10 
90 


SX4062 
TI 
PNP 
GP 
A5T4062 
360 
30 
30 
180-660 
1 
.7 
10 
180 


SX4254 
TI 
NPN 
RF 
2N4996 
250 
30 
18 
50. 
2 
600 


Tt.407 
TI 
NPN 
RF 
TIs62 
200 
30 
12 
30. 
4 
500 


Tl408 
TI 
NPN 
RF 
TIs63 
200 
30 
12 
20. 
4 
400 


Tl409 
TI 
NPN 
RF 
TI564 
200 
30 
12 
20- 
300 


Tl412 
TI 
NPN 
GP 
2N3704 
360 
50 
30 
100.300 
50 
.6 
100 
100 


T1413 
TI 
NPN 
GP 
2N3705 
360 
50 
30 
50-150 
50 
.8 
100 
100 


Tt.414 
TI 
NPN 
GP 
2N3706 
360 
40 
20 
30.600 
50 
1 
100 
100 


TI415 
TI 
NPN 
GP 
2N3707 
360 
30 
30 
100.400 
_I 
1 
10 
100 


Tt.416 
TI 
NPN 
GP 
2N3708 
360 
30 
30 
45-660 
1 
1 
10 
45 


Tt.417 
TI 
NPN 
GP 
2N3710 
360 
30 
30 
90.330 
1 
1 
10 
90 


T1418 
TI 
NPN 
GP 
2N3711 
360 
30 
30 
180-660 
1 
1 
10 
180 


Tt.480 
TI 
NPN 
GP 
2N339 
600 
50 
40 
9 


TI481 
TI 
NPN 
GP 
2N340 
600 
80 
70 
9 


Tt.482 
TI 
NPN 
GP 
2N2217 
600 
20 
20 
20. 
150 
1.5 
150 
40 


Tt.483 
TI 
NPN 
GP 
2N2217 
600 
40 
20 
20-60 
150 
1.5 
150 
40 


Tt.484 
TI 
NPN 
GP 
2N2218 
600 
40 
20 
40.120 
150 
1.5 
150 
40 


T1492 
TI 
NPN 
GP 
2N332A 
150 
40 
20 
15 


T1493 
TI 
NPN 
GP 
2N332A 
125 
40 
20 
15-45 
10 


III 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
EUCTRICAL 
CHARACTERISTICS 


8l 
z 
TI 
Py 
hf. 
.• 
g 
TYPE 
t 
~ 
..• 
REPlACEMENT 
hf'( 
VCEI •••• ) 
" 


Iy 


NUMBER 
a 


v 
OR 
NEAREST 
TA-~25°C 
VCBO 
VCW 
..• 
ii: 
1 kHz: 
~ 
in 
EQUIVALENT 
Z 
~ 
'TC-2S'C 
MIN 
MAX 
IC 
MAX " 


IC 
MIN 
MIN 
..• 
" 
~ 
;:l 


ImW) 
IV) 
IV) 
ImA) 
IV) 
ImA) 
(MHz) 


T1.49~ 
TI 
NPN 
GP 
2N335A 
125 
~O 
20 
~0-125 
10 


TI.495 
TI 
NPN 
GP 
2N2219A 
125 
~O 
20 
120-250 
10 


TI.496 
TI 
NPN 
GP 
2N3~0 
600 
70 
10- 
3 
1.5 
3 


T1S03 
TI 
PNP 
GP 
iN3702 
300 
~O 
25 
6Q-300 
50 
2.5 
50 
100 


T1S~ 
TI 
PNP 
GP 
2N3703 
300 
50 
30 
30-150 
50 
2.5 
50 
100 


T1SU 
TI 
NCH 
FE 
TISU 
SEE FEY INTERCHANGEABILITY 
LIST 


TIS18 
TI 
NPN 
RF 
TIS62 
200 
25 
13 I 
20- 
10 
600 


11S25 
11 
NCH 
FE 
11S25 
SEE FEY INTERCHANGEABILITY 
LIST 


TIS26 
TI 
NCH 
FE 
TIS26 
SEE FEY INTERCHANGEABILITY 
LIST 


TIS27 
TI 
NCH 
FE 
TIS27 
SEE FET INTERCHANGEABILITY 
LIST 


TIS28 
TI 
NPN 
RF 
T1SB~ 
200 
~O 
~O 
30- 
~ 
630 


TIS29 
TI 
NPN 
RF 
T1SB~ 
200 
~O 
~O 
30- 
~ 
500 


TIS30 
TI 
NPN 
RF 
TIS108 
200 
~O 
~O 
30- 
~ 
SOO 


TIS31 
TI 
NPN 
RF 
TIS108 
200 
~O 
~O 
30- 
~ 
SOO 


TIS3~ 
TI 
NCH 
FE 
2N52~8 
SEE FEY INTERCHANGEABILr 
LIST 


TIS37 
TI 
PNP 
RF 
TIS37 
625 
35 
32 
~5- 
1 
80 


TIS38 
TI 
PNP 
RF 
T1S38 
625 
35 
32 L 
25- 
1 
50 


TIS~2 
TI 
NCH 
FE 
T1S75 
SEE FEY INTERCHANGEABILITY 
LIST 


TIS~3 
TI 
P-N 
UJ 
TIS~3 
SEE UNIJUNCTION 
INTERCHANGEABILITY 
LIST 


TIS~~ 
TI 
NPN 
SW 
250 
25 
20 
20- 
10 
.6 
10 
200 


TI~5 
TI 
NPN 
SW 
250 
~o 
15 
30-120 
10 
.~ 
10 
300 


TIS~6 
TI 
NPN 
SW 
250 
~O 
15 
30-120 
10 
.25 
20 
300 


11~7 
TI 
NPN 
SW 
250 
~o 
15 
20-60 
10 
.25 
10 
~oo 


TI~B 
TI 
NPN 
SW 
250 
~O 
15 
~0-120 
10 
.25 
10 
soo 


TIS~9 
TI 
NPN 
SW 
250 
~O 
15 
~0-120 
10 
.25 
30 
500 


TIS50 
TI 
PNP 
sw 
2N4423 
250 
12 
12 
~0-150 
30 
.2 
30 
~OO 


TIS51 
TI 
NPN 
sw 
250 
30 
12 
30-120 
10 
.2 
10 
~OO 


TIS52 
TI 
NPN 
sw 
250 
~O 
20 
30-120 
30 
.2 
30 
350 


TIS53 
TI 
PNP 
SW 
250 
6 
6 
30-120 
10 
.16 
10 
soo 


TIS5~ 
TI 
PNP 
SW 
250 
12 
12 
30-120 
10 
.2 
10 
soo 


TIS55 
11 
NPN 
sw 
250 
~O 
15 
30-120 
30 
.2 
30 
350 


TIS5B 
TI 
NCH 
FE 
2N5952/53 
SEE FEY INTERCHANGEABILITY 
LIST 


TIS59 
TI 
NCH 
FE 
2N59~9/51 
SEE FEY INTERCHANGEABILITY 
LIST 


TIS60 
TI 
NPN 
GP 
TIS60 
625 
~O 
25 
100-300 
50 
.6 
100 


TlS61 
TI 
PNP 
GP 
T1S61 
625 
~O 
25 
100-300 
50 
.25 
50 


TlS62 
TI 
NPN 
RF 
TIS62A 
625 
30 
12 
30- 
~ 
soo 


ITIS63 
TI 
NPN 
RF 
TIS63A 
625 
30 
12 
20- 
~ 
~oo 


T1SM 
TI 
NPN 
RF 
TISMA 
625 
30 
12 
20- 
~ 
300 
F 


'S67 
TI 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


TIS68 
TI 
NCH 
FE 
TIS69 
SEE FET INTERCHANGEABILITY 
LIST 


TRANSISTOR INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTBUSTICS 
"' 
z 
Py 
"Ie 
= 
0 
TI 


TYPE 
:> 
~ 
:i 
REPlACEMENT 
hFE 
VCEI ••• ') 
•• 


fy 
t; 
NUMBER 
~ 
a 
~ 
OR 
NEAREST 
TA _25°C 
VCBO 
Vcw 
1 kHz: 
:> 
'" 
EQUIVALENT 
z 
3 
·YC-25°C 
MIN 
MAX 
'C 
MAX 
IC 
MIN 
MIN 
..• 
•• 
•• 
:E 
u 


ImWI 
IV) 
IV) 
(mAl 
(V) 
(mA) 
(MHz' 


TlS69 
TI 
NCH 
FE 
TlS69 
SEE FET INTERCHANGEABILITY' 
LIST 


TIS70 
TI 
NCH 
FE 
TlS70 
SEE FEY INTERCHANGEABILITY 
L15T 


TlS73 
TI 
NCH 
FE 
TIS73 
SEE FEY INTERCHANGEABILITY 
LIST 


TIS74 
TI 
NCH 
FE 
TI574 
SEE FEY INTERCHANGEABILITY 
LIST 


TlS75 
TI 
NCH 
FE 
TIS75 
SEE FEY INTERCHANGEABILITY 
LIST 


TlS78 
TI 
NCH 
FE 
A5T6449 
SEE FEY INTERCHANGEABILITY 
LIST 


TIS79 
TI 
NCH 
FE 
A5T6450 
SEE FEY INTERCHANGEABILITY 
LIST 


TIS83 
TI 
NPN 
RF 
250 
40 
25 
30- 
5 
600 


TlSB4 
TI 
NPN 
RF 
TlS84 
625 
40 
30 
30- 
4 
350 


Tl585 
TI 
NPN 
RF 
Tl5108 
250 
40 
30 
25- 
4 
350 


TIS86 
TI 
NPN 
RF 
TIS86 
625 
30 
30 
40-200 
4 
.5 
15 
500 


TIS87 
TI 
NPN 
RF 
TlS87 
625 
45 
45 
30-150 
12 
.5 
15 
500 


TIS88 
TI 
NCH 
FE 
2N5245 
SEE FEY INTERCHANGEABILITY 
L15T 


TlS89 
TI 
NPN 
RF 
TI586 
400 
35 
35 
30·200 
4 
.5 
15 
500 


TIS90 
TI 
NPN 
GP 
TI590 
625 
40 
40 
100-300 
50 
.25 
50 


TIS91 
TI 
PNP 
GP 
TI591 
625 
40 
40 
100-300 
50 
.25 
50 


TlS92 
TI 
NPN 
GP 
JIS92 
625 
40 
40 
100-300 
50 
.25 
50 


TlS93 
TI 
PNP 
GP 
TIS93 
625 
40 
40 
100-300 
50 
.25 
50 


TIS94 
TI 
NPN 
GP 
TIS94 
625 
60 
40 
250-700 
.1 
250 
200 


TIS95 
TI 
NPN 
GP 
TIS95 
625 
BO 
60 
100-300 
1 
.5 
100 
100 
200 


TIS96 
TI 
NPN 
GP 
TIS96 
625 
80 
65 
55-300 
100 
_5 
100 
60 
200 


TIS97 
TI 
NPN 
GP 
TI597 
625 
60 
40 
250-700 
.1 
250 
200 


TIS98 
TI 
NPN 
GP 
Tl598 
625 
80 
60 
100-300 
1 
.5 
100 
100 
200 


TIS99 
TI 
NPN 
GP 
TI599 
625 
80 
65 
55-300 
100 
.5 
100 
60 
200 


TlSl00 
TI 
NPN 
GP 
T15100 
625 
180 
180 
30- 
25 
1 
25 
80 


Tl5101 
TI 
NPN 
GP 
TI5101 
625 
150 
150 
30- 
25 
1 
25 
80 


Tl5102 
TI 
NPN 
GP 
2N5059 
800 
180 
,180 
30- 
25 
1 
25 
80 


TI5103 
TI 
NPN 
GP 
2N5059 
800 
150 
150 
30- 
25 
1 
25 
80 


TI51 04 
TI 
PNP 
RF 
TI5104 
625 
60 
60 
100-500 
1 
.6 
20 
90 


TIS 105 
TI 
NPN 
RF 
TI5105 
625 
45 
45 
30-150 
10 
.5 
20 
300 


TIS 106 
TI 
NPN 
GP 
TI598 
360 
80 
65 
65-300 
100 
.5 
100 
100 
200 


TIS 107 
TI 
NPN 
GP 
TI597 
360 
60 
40 
35-300 
100 
.5 
100 
60 
200 


TI5108 
TI 
NPN 
RF 
TI5108 
625 
40 
30 
25- 
4 
350 


TIS 109 
TI 
NPN 
GP 
TIS109 
625 
60 
30 
100-400 
150 
.4 
150 
250 


TISll0 
TI 
NPN 
GP 
TI5110 
625 
60 
40 
50-150 
150 
.4 
150 
200 


TlSl11 
TI 
NPN 
GP 
T15111 
625 
60 
40 
100-300 
150 
.4 
150 
250 


TlS112 
TI 
PNP 
GP 
T15112 
625 
60 
40 
100-300 
150 
.4 
150 
200 


Tl5113 
TI 
NPN 
5W 
TI5133 
700 
50 
30 
60-150 
100 
.3 
100 
300 


TI51U 
TI 
NPN 
5W 
TI5134 
700 
50 
30 
50-150 
100 
.4 
100 
300 


TIS115 
TI 
NPN 
5W 
Tl5135 
700 
80 
50 
60-150 
100 
.3 
100 
300 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED 
TYPES 


MAXIMUM 
RATINGS 
ELECTRICALCHARACTERISTICS 


III 
Z 
Q 
TI 
"r 
"'- 
TYPE 
~ 
~ • 
REPLACEMENT 
hF£ 
VCEI •••• ) 
• 


fy 


NUMBER 
.. 
u 
OR NEAREST 
TA -2SoC 
VCBO 
VCEO 
~ 
:5 
~ 
1 kHz 
EQUIVALENT 
Z 
2 
3 
·Yc-2SOC 
MIN 
MAX • 
IC 
MAX • 
IC 
MIN 
MIN 
..~ 
u 
ImW) 
(V) 
IV) 
(mAl 
(VI 
(mAl 
(MHz) 


TlS116 
TI 
NPN 
SW 
TIS136 
700 
80 
50 
50-150 
100 
.~ 
100 
300 
TIS125 
TI 
NPN 
RF 
TISI25 
625 
~O 
30 
30- 
~ 
~50 


TIS126 
TI 
NPN 
RF 
TlSI26 
625 
~O 
30 
25- 
10 
.5 
30 
600 


TIS128 
TI 
NPN 
RF 
TISI28 
250 
60 
~5 
30- 
2 
650 


TIS129 
TI 
NPN 
RF 
TIS129 
250 
~O 
25 
60- 
~ 
.5 
~ 
800 


TIS133 
TI 
NPN 
SW 
TISI33 
700 
50 
30 
60-150 
100 
.3 
100 
250 


TISI3~ 
TI 
NPN 
SW 
TISI3~ 
700 
50 
30 
50-150 
100 
.~ 
100 
250 


TIS135 
TI 
NPN 
SW 
TISI35 
700 
80 
50 
60-150 
100 
.3 
100 
250 


TIS136 
TI 
NPN 
SW 
TlS136 
700 
80 
50 
50-150 
100 
.~ 
100 
250 
TIS137 
TI 
PNP 
RF 
TIS137 
625 
35 
32 
~5- 
1 
80 


TIS138 
TI 
PNP 
RF 
TlS138 
625 
35 
32 
25- 
1 
50 
Ull0 
51 
PCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


U112 
51 
PCH 
FE 
SEE FET INTERCHANGEA81L1TY LIST 


Ul~6 
51 
PCH 
FE 
SEE FET INTERCHANGEA81llTY 
LIST 


Ul~7 
51 
PCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


UU8 
51 
PCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


UU9 
51 
PCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


UI33 
51 
PCH 
FE 
SEE FET INTERCHANGEABILITY LIST 
U168 
51 
PCH 
FE 
2N2608 
SEE FET INTERCHANGEABILITY LIST 
U182 
IN 
NCH 
FE 
2N~86O 
SEE FET INTERCHANGEABILITY LIST 


UI83 
51 
NCH 
FE 
2N3~58 
SEE FET INTERCHANGEABILITY LIST 
U18~ 
51 
NCH 
FE 
2N~416 
SEE FET INTERCHANGEABILITY LIST 
UI97 
SI 
NCH 
FE 
2N3~6O 
SEE FET INTERCHANGEABILITY LIST 
U198 
51 
NCH 
FE 
2N3~59 
SEE FET INTERCHANGEABilITY 
LIST 


U199 
51 
NCH 
FE 
2N3~S8 
SEE FET INTERCHANGEABILITY LIST 
U200 
51 
NCH 
FE 
2N55~9 
SEE FET INTERCHANGEABILITY LIST 
U201 
51 
NCH 
FE 
2N~861 
SEE FET INTERCHANGEABILITY LIST 


U202 
51 
NCH 
FE 
2N~86O 
SEE FET INTERCHANGEABILITY LIST 


U221 
51 
NCH 
FE 
SEE FET INTERCHANGEABiliTY 
LIST 
U222 
51 
NCH 
FE 
SEE FET INTl'RCHANGEABlllTY 
LIST 
U231 
IN 
NCH 
FE 
2N55~5 
SEE FET INTERCHANGEABILITY LIST 
U232 
IN 
NCH 
FE 
2N55~6 
SEE FET INTERCHANGEABILITY LIST 


U233 
IN 
NCH 
FE 
2N55~7 
SEE FET INTERCHANGEA81lITY LIST 
U2~ 
IN 
NCH 
FE 
2N55~7 
SEE FET INTl'RCHANGEABlllTY 
LIST 
U235 
IN 
NCH 
FE 
2N~5 
SEE FET INTERCHANGEABiliTY 
LIST 
U2~0 
51 
NCH 
FE 
SEE FET INTERCHANGEABILITY liST 


UUl 
51 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 
U2~2 
51 
NCH 
FE 
SEE FET INTERCHANGEABilITY 
LIST 
U2~3 
SI 
NCH 
FE 
SEE FET INTl'RCHANGEABlllTY 
LIST 
U2~8 
IN 
NCH 
FE 
SEE FET INTERCHANGEABILITY LIST 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 
.. 
Z 
!of. 
w 
0 
TI 
Py 
.. 


TYPE 
5 
~ 
:i 
REPLACEMENT 
hFE 
VCE{sat) 


'" 


Fy 


NUMBER 


~ 


u 
OR NEAREST 
TA-25°C 
VCBO 
VCEO 
~ 
ii: 
1 kHz 


:> 
~ 


EQUIVALENT 
Z..• 
·'C=25°C 
MIN 
MAX 
@ 
IC 
MAX 
@ 
'C 
MIN 
MIN 
:e 
u 


(mW) 
{VI 
(VI 
(mA) 
{VI 
{mAl 
(MHz) 


U24BA 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


UU9 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U249A 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U250 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U250A 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U251 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U251A 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U252 
IN 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U25J 
IN 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


U254 
IN 
NCH 
FE 
2N4859 
SEE FEY INTERCHANGEABILITY 
LIST 


U255 
IN 
NCH 
FE 
2N4B60 
SEE FEY INTERCHANGEABILITY 
LIST 


U256 
IN 
NCH 
FE 
2N4861 
SEE FEY INTERCHANGEABILITY 
LIST 


U257 
IN 
NCH 
FE 
2N5047 
SEE FEY INTERCHANGEABILITY 
LIST 


U27J 
SI 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


U27JA 
SI 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


U274 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U274A 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U275 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U275A 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U2BO 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U281 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U282 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U28J 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U284 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U2B5 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U290 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


U291 
SI 
NCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


UJOO 
SI 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


UJOI 
SI 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


UJC4 
SI 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


UJ05 
SI 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


UJ06 
Si 
PCH 
FE 
SEE FEY INTERCHANGEABILITY 
LIST 


UJ10 
SI 
NCH 
FE 
2N5549 
SEE FEY INTERCHANGEABILITY 
LIST 


UJ12 
SI 
NCH 
FE 
2N5J97 
SEE FEY INTERCHANGEABILITY 
LIST 


U1277 
IN 
NCH 
FE 
2N5J61 
SEE FEY INTERCHANGEABILITY 
LIST 


U1278 
IN 
NCH 
FE 
2NSJ59 
SEE FEY iNTERCHANGEABILITY 
LIST 


U1279 
IN 
NCH 
FE 
2N5J62 
SEE FEY INTERCHANGEABILITY 
LIST 


U1280 
IN 
NCH 
FE 
2N5JS9 
SEE FEY INTERCHANGEABILITY 
LIST 


U1281 
IN 
NCH 
FE 
2N5549 
SEE FEY INTERCHANGEABILITY 
LIST 


U1282 
IN 
NCH 
FE 
2NJ45B 
SEE FEY INTERCHANGEABILITY 
LIST 


II 


II 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELKTRICAL 
CHARACTERISTICS 
.. 
Z 
hfo 
~ 
Q 
TI 
Py 
.. 
TYPE 
::> 
~ • 
REPlACEMENT 
hFE 
VCE(oat) 
• 


Iy 


NUMBER 
ti 
~ 
li! 
OR 
NEAREST 
TA -2S'C 
VCBO 
VCEO 
::! 
1 kHz 
::> 
::: 
EQUIVALENT 
z 
:l 
°TC-2S'C 
MIN 
MAX 
IC 
MAX 
IC 
MIN 
MIN 
.. 
~ 
• 
'" 
u 


(mWI 
(VI 
(VI 
(mA) 
(V) 
(mA) 
(MHo) 


U1283 
IN 
NCH 
FE 
2N34S9 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U1284 
IN 
NCH 
FE 
2N34S8 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U1285 
IN 
NCH 
FE 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U1286 
IN 
NCH 
FE 
2N3459 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U12B7 
IN 
NCH 
FE 
2N4B60 
SEE FEY INTERCHANGEA81l1TY 
LIST 


Ul321 
IN 
NCH 
FE 
2N3966 
SEE FET INTERCHANGEA81l1TY 
LIST 


U1322 
IN 
NCH 
FE 
2N3459 
SEE FEY INTERCHANGEABILITY 
LIST 


U1323 
IN 
NCH 
FE 
2N3459 
SEE FET INTERCHANGEA81l1TY 
LIST 


U1324 
IN 
NCH 
FE 
2N5362 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U1325 
IN 
NCH 
FE 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U17U 
IN 
NCH 
FE 
2N3459 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U1B37E 
IN 
NCH 
FE 
2N5U5 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U1B97E 
IN 
NCH 
FE 
TIS73 
SEE FET INTERCHANGEABILITY 
LIST 


U189BE 
IN 
NCH 
FE 
TIS74 
SEE FEY INTERCHANGEABILITY 
LIST 


U1B99E 
IN 
NCH 
FE 
TIS75 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U1994E 
IN 
NCH 
FE 
2N5245 
SEE FEY INTERCHANGEABILITY 
LIST 


U3000 
IN 
NCH 
FE 
2N3459 
SEE FET INTERCHANGEA81l1TY 
LIST 


U3001 
IN 
NCH 
FE 
2N3459 
SEE FET INTERCHANGEA81l1TY 
LIST 


U3002 
IN 
NCH 
FE 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U3010 
IN 
NCH 
FE 
2N345B 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U3011 
IN 
NCH 
FE 
2N3459 
SEE FEY INTERCHANGEA81l1TY 
LIST 


U3012 
IN 
NCH 
FE 
2N3460 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC20 
IN 
NCH 
FE 
2N5358 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC21 
IN 
NCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


UC100 
IN 
NCH 
FE 
2N5361 
SEE FEY INTERCHANGEABILITY 
LIST 


UC110 
IN 
NCH 
FE 
2N5360 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UCI15 
IN 
NCH 
FE 
2N3459 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UCI30 
IN 
NCH 
FE 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC155 
IN 
NCH 
FE 
2N531>4 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC200 
IN 
NCH 
FE 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC201 
IN 
NCH 
FE 
2N5364 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC210 
IN 
NCH 
FE 
2N5362 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC220 
IN 
NCH 
FE 
2N5360 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC240 
IN 
NCH 
FE 
2N3459 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC2" 
IN 
NCH 
FE 
2N5361 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC250 
IN 
NCH 
FE 
2N4391 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC251 
IN 
NCH 
FE 
2N4392 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC400 
IN 
PCH 
FE 
2N3331 
SEE FEY INTERCHANGEABILITY 
LIST 


UC401 
IN 
PCH 
FE 
2N3994 
SEE FEY INTERCHANGEA81l1TY 
LIST 


UC410 
IN 
PCH 
FE 
2N3330 
SEE FEY INTERCHANGEA81l1TY 
LIST 


TRANSISTOR 
INTERCHANGEABILITY 
MASTER 
LIST OF NONREGISTERED TYPES 


MAXIMUM 
RATINGS 
ELECTRICAL 
CHARACTERISTICS 
.. 
Z 
Py 
hf. 
.. 
0 
TI 


TYPE 
:> 
~ 
:i 
REPLACEMENT 
hFE 
VCElso'l 
GP 
fy 


NUMBER 
ti 
•• 
u 
OR 
NEAREST 
TA-25°C 
VCBO 
VCEO 
~ 
:3 
ii: 
1 kHz 
:> 
2 
::: 
EQUIVALENT 
Z.. 
:3 
·lC-25°C 
MIN 
MAX 
@ 
IC 
MAX 
@ 
IC 
MIN 
MIN 
::e 
u 


(mWJ 
IV) 
IV) 
(mAl 
(VI 
(mAl 
(MHz) 


UC.20 
IN 
PCH 
FE 
2N3329 
SEE FET INTERCHANGEABILITY 
LIST 


UC703 
IN 
NCH 
FE 
2N5362 
SEE FET INTERCHANGEABILITY 
LIST 


UC704 
IN 
NCH 
FE 
2N5364 
SEE FET INTERCHANGEABILITY 
LIST 


UC705 
IN 
NCH 
FE 
2N536' 
SEE FET INTERCHANGEABllI,TY 
LIST 


UC707 
IN 
NCH 
FE 
2N'861 
SEE FET INTERCHANGEA81l1TY 
LIST 


UC7U 
IN 
NCH 
FE 
2N3823 
SEE FET INTERCHANGEABILITY 
LIST 


UC7UE 
IN 
NCH 
FE 
2N5950 
SEE FET INTERCHANGEABILITY 
LIST 
ucn. 
IN 
NCH 
FE 
2N •• 
I6 
SEE FET INTERCHANGEABILITY 
LIST 


UC73.E 
IN 
NCH 
FE 
2N52'5 
SEE FET INTERCHANGEABILITY 
LIST 


UC751 
IN 
NCH 
FE 
2N3.58 
SEE FET INTERCHANGEABILITY 
LIST 


UC752 
IN 
NCH 
FE 
2N3'58 
SEE 
FET INTERCHANGEABILITY 
LIST 


UC753 
IN 
NCH 
FE 
2N3'58 
SEE FET INTERCHANGEABILITY 
LIST 


UC75' 
IN 
NCH 
FE 
2N3.58 
SEE FET INTERCHANGEABILITY 
LIST 


UC755 
IN 
NCH 
FE 
2N3.58 
SEE FET INTERCHANGEABILITY 
LIST 


UC756 
IN 
NCH 
FE 
2N3'58 
SEE FET INTERCHANGEABILITY 
LIST 


UCBU 
IN 
PCH 
FE 
2N3331 
SEE FET INTERCHANGEABILITY 
LIST 


UCB51 
IN 
PCH 
FE 
2N2608 
SEE FET INTERCHANGEA81l1TY 
LIST 


UC853 
IN 
PCH 
FE 
2N3B22 
SEE FE1: INTERCHANGEABILITY 
LIST 


UCB5. 
IN 
PCH 
FE 
2N2608 
SEE FET INTERCHANGEABILITY 
LIST 


UCB55 
IN 
PCH 
FE 
2N2609 
SEE FET INTERCHANGEABILITY 
LIST 


UC1700 
IN 
PCH 
FE 
SEE FET INTERCHANGEABILITY 
LIST 


UC1764 
IN 
PCH 
FE 
3N163 
SEE FET INTERCHANGEABILITY 
LIST 


UC2130 
IN 
NCH 
FE 
2N55.5 
SEE FET INTERCHANGEABILITY 
LIST 


UC2132 
IN 
NCH 
FE 
2N55.6 
SEE FET INTERCHANGEABILITY 
LIST 


UC213. 
IN 
NCH 
FE 
2N55'7 
SEE FET INTERCHANGEABILITY 
LIST 


UC2136 
IN 
NCH 
FE 
2N50.5 
SEE FET INTERCHANGEABILITY 
LIST 


UC2138 
IN 
NCH 
FE 
2N50.6 
SEE FET INTERCHANGEABILITY 
LIST 


UC2139 
IN 
NCH 
FE 
2N50'7 
SEE FET INTERCHANGEABILITY 
LIST 


UC2U7 
IN 
NCH 
FE 
2N50.7 
SEE FET INTERCHANGEABILITY 
LIST 


UC2UB 
IN 
NCH 
FE 
2N5047 
SEE FET INTERCHANGEABILITY 
LIST 


UC2U9 
IN 
NCH 
FE 
2N5047 
SEE FET INTERCHANGEABILITY 
LIST 


UCI766 
IN 
PCH 
FE 
2N50.7 
SEE FET INTERCHANGEABILITY 
LIST 


a 


II 


TRANSISTOR 
INTERCHANGEABILITY 


REGISTERED FIELD-EFFECT TRANSISTORS 


ELKTRICAL CHARACTERISTICS 


Z 
TI 
RATED 
lOSS 


TYPE 
~ ~ 
~ 
REPLACEMENT 
DRAIN- 


NUMBER 
.• ~ 
v 
OR NEAREST 
GATE 
!viti 
(in 
OTHERPARAMETER 
a ~ 
ii: 
EQUIVALENT 
VOLTAGE 
oID(on) 
;;; 
Cl 
3v 
MIN 
MAX 
MIN 
MAX 
MAX 
SYMBOL 
MAX • I 


(V) 
(mA) 
(mA) 
Immho) 
(mmho) 
.(pf) 
(Hz) 


2N23B6 
p 
J 
FE 
2N23B6 
20 
.9-9 
1- 
50 
NF 
2 DB 


2N23B6A 
P 
J 
FE 
2N23B6A 
20 
1-15 
2.2-5 
10 
NF 
2 DB 
2N2.97 
p 
J 
FE 
2N2.97 
'20 
1·3 
1·2 
32 
NF 
3 DB 
2N2.9B 
p 
J 
FE 
2N2.9B 
'20 
2·6 
1.5·3 
32 
NF 
3 DB 


2N2.99 
p 
J 
FE 
2N2.99 
'20 
5·15 
2" 
32 
NF 
• DB 


2N2500 
p 
J 
FE 
2N2500 
20 
1-6 
1-2.2 
32 
NF 
1 DB 


2N2606 
p 
J 
FE 
30 
.1·.5 
.11· 
6 
NF 
3 DB 
10M 
2N2607 
p 
J 
FE 
30 
.3-1.5 
.33· 
10 
NF 
3 DB 
10M 


2N260B 
P 
J 
FE 
2N2608 
30 
.9,'.5 
1· 
17 
NF 
3 DB 
1M 


2N2609 
P 
J 
FE 
2N2609 
30 
2-10 
2.5- 
30 
NF 
3 DB 
1M 
2N2841 
P 
J 
FE 
30 
.025·.125 
.06- 
6 
NF 
3 DB 
lK 


2N28.2 
P 
J 
FE 
30 
.065·.325 
.18· 
10 
NF 
3 DB 
lK 


2N2843 
p 
J 
FE 
30 
.2·1 
.5.· 
17 
NF 
3 DB 
lK 


2N2B" 
p 
J 
FE 
30 
.•• ·2.2 
1.8· 
30 
NF 
3 DB 
lK 


2N3066 
N 
J 
FE 
2N3.59 
50 
.B-' 
.• ·1 
10 
NF 
3 DB 
lK 


2N3067 
N 
J 
FE 
2N3.60 
50 
.2·1 
.3-1 
10 
NF 
3 DB 
lK 


2N3068 
N 
J 
FE 
50 
.05-.25 
.2-1 
10 
NF 
3 DB 
lK 
2N3069 
N 
J 
FE 
2N3'58 
50 
2·10 
1·2.5 
15 
NF 
308 
lK 
2N3070 
N 
J 
FE 
2N3459 
50 
.5·2.5 
.75·2.5 
15 
NF 
3 DB 
lK 


2N3071 
N 
J 
FE 
2N3460 
50 
.1·.6 
.5·2.5 
15 
NF 
3 DB 
lK 


2N308' 
N 
J 
FE 
2N3'59 
30 
.8-3 
.• -1.2 
2N3085 
N 
J 
FE 
2N3'59 
30 
.8·3 
.• ·1.2 
2N3086 
N 
J 
FE 
2N3459 
.0 
.B·3 
.• ·1.2 
2N3087 
N 
J 
FE 
2N3'59 
.0 
.8·3 
.• ·1.2 


2N3088 
N 
J 
FE 
2N3460 
15 
.5·2 
.3- 
NF 
3 DB 
2N308BA 
N 
J 
FE 
2N3460 
15 
'.5·2 
.9-2 
1. 
NF 
.5 DB 
1M 
2N3089 
N 
J 
FE 
2N3460 
30 
.5-2 
.3-2 
6 
NF 
3 DB 
10 
2N3089A 
N 
J 
FE 
2N3'60 
15 
'.5·2 
.9·2 
U 
NF 
.5 DB 
1M 


2N3112 
P 
J 
FE 
20 
.035·.175 
.05·.11 
3.5 
2N3113 
p 
J 
FE 
20 
.035-.175 
.05·.11 
2 
2N3277 
P 
J 
FE 
25 
.15·.5 
.1- 
'.5 
2N3278 
p 
J 
FE 
25 
.• ·.9 
.15· 
'.5 


2N3328 
P 
J 
FE 
2N3328 
20 
·1 
.1· 
NF 
3 DB 
lK 


2N3329 
p 
J 
FE 
2N3329 
20 
1·3 
1·2 
NF 
30B 
lK 
2N3330 
P 
J 
FE 
2N3330 
20 
2-6 
1.5·3 
NF 
30B 
lK 


2N3331 
p 
J 
FE 
2N3331 
20 
5·15 
2" 
NF 
• DB 
lK 


2N3332 
P 
J 
FE 
2N3332 
20 
1-6 
1-2.2 
20 
NF 
1 DB 


2N3333 
p 
J 
FE 
2N3333 
20 
.3·1 
.6-1.8 
30 
2N333' 
p 
J 
FE 
2N333' 
20 
.3·1 
.6-1.B 
30 
2N3335 
p 
J 
FE 
2N3335 
20 
.3·1 
.6-1.B 
30 


TRANSISTOR 
INTERCHANGEABILITY 
REGISTERED FIELD-EFFECT TRANSISTORS 


ELECTRICALCHARACTERISTICS 


Z 
TI 
RATED 
lOSS 


TYPE 
~ ~ 
0 
REPlACEMENT 
DRAIN- 


NUMBER 
~ 
~ 
:i 
OR NEAREST 
GATE 
iYhI 
(iN 
OTHERPARAMETER 
l!! 
v 
ii: 
.IO(on) 
.. 
~ 


EQUIVALENT 
VOLTAGE 
" 
v 
MIN 
MAX 
MIN 
MAX 
MAX 
SYMBOL 
MAX 
,. , 


(V) 
(mAl 
(mAl 
(mmho) 
(mmho) 
(pF) 
(Hz) 


2N3336 
P 
J 
FE 
2N3336 
20 
.3·1 
.6·1.8 
30 
2N3365 
N 
J 
FE 
2N3459 
40 
.8·4 
.4·2 
15 
2N3366 
N 
J 
FE 
2N3460 
40 
.2·1 
.25·1 
15 
2N3367 
N 
J 
FE 
40 
.05·.25 
.1·1 
15 


2N3368 
N 
J 
FE 
2N3458 
40 
2·12 
1·4 
20 
2N3369 
N 
J 
FE 
2N3460 
40 
.5·2.5 
.6-2.5 
20 
2N3370 
N 
J 
FE 
2N3460 
40 
.1·.6 
.3·2.5 
20 
2N3376 
P 
J 
FE 
2N3329 
30 
.6-6 
.8·2.3 


2N3377 
p 
J 
FE 
30 
.6-6 
.8·2.3 
2N3378 
p 
J 
FE 
30 
3-6 
1.5·2.3 
2N3379 
p 
J 
FE 
30 
3-6 
1.5·2.3 
2N3380 
p 
J 
FE 
2N3331 
30 
3·20 
1.5·3 


2N3381 
P 
J 
FE 
30 
3·20 
1.5·3 
2N3382 
P 
J 
FE 
2N3994 
30 
3·30 
4.5·12. 


2N3383 
P 
J 
FE 
30 
3·30 
2.5·7 
2N3384 
P 
J 
FE 
2N3993 
30 
15·30 
7.5·12. 


2N3385 
P 
J 
FE 
30 
15·30 
5·7 
2N3386 
p 
J 
FE 
2N3993 
30 
15·50 
7.5·15 
2N3387 
p 
J 
FE 
30 
15·50 
5·10 
2N3436 
N 
J 
FE 
2N3458 
50 
3·15 
2.5·10 
18 
NF 
208 
lK 


2N3437 
N 
J 
FE 
2N3459 
50 
.8-4 
1.5-6 
18 
NF 
208 
lK 
2N3438 
N 
J 
FE 
2N3460 
50 
.2·1 
.8·4.5 
18 
NF 
208 
lK 
2N3452 
N 
J 
FE 
2N3821 
50 
.8-4 
.2·1.2 
6 
NF 
208 
2N3453 
N 
J 
FE 
2N3821 
50 
.2·1 
.15·.9 
6 
NF 
2 D8 


2N3454 
N 
J 
FE 
50 
.05·.25 
.1·.6 
6 
NF 
208 
2N3455 
N 
J 
FE 
2N3821 
50 
.8-4 
.4·1.2 
5 
NF 
4 D8 
2N3456 
N 
J 
FE 
2N3821 
50 
.2·1 
.3·.9 
5 
NF 
4 D8 
2N3457 
N 
J 
FE 
50 
.05·.25 
.15·.6 
5 
NF 
408 


2N3458 
N 
J 
FE 
2N3458 
50 
3.15 
2.5·10 
18 
NF 
6 D8 
20 
2N3459 
N 
J 
FE 
2N3459 
50 
.8-4 
1.5-6 
18 
NF 
4 D8 
20 
2N3460 
N 
J 
FE 
2N3460 
50 
.2·1 
.8·4.5 
18 
NF 
408 
20 
2N3465 
N 
J 
FE 
40 
1·5 
.4·1.2 
NF 
508 


2N3466 
N 
J 
FE 
2N3821 
40 
1·5 
.4·1.2 
NF 
508 
2N3573 
P 
J 
FE 
2N3573 
25 
.02·.1 
.1·.3 
6 
NF 
3 D8 
2N3574 
P 
J 
FE 
2N3574 
25 
.075-.37 
.2·.6 
6 
CR5S 
2PF 
2N3575 
P 
J 
FE 
2N3575 
25 
.2·1 
.3·.9 
6 
CRSS 
2 PF 


2N3578 
p 
J 
FE 
2N2608 
20 
.9·4.5 
1.2·3.5 
65 
2N3608 
p 
IG 
FE 
3N155 
30 
'4·7 
.8· 
CRSS 
3 PF 
1M 
2N3609 
P 
IG 
FE 
25 
2.25·3.25 
CRSS 
2 PF 
1M 
2N3610- 
p 
IG 
FE 
20 
'.4·.6 
CRSS 
.6 PF 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
REGISTERED 
FIELD-EFFECT TRANSISTORS 


EUC11l1CAL 
CHARAClERISTlCS 


~ 


TI 
RATED 
lOSS 


TYPE 
~ ~ 
REPlACEMENT 
DRAIN- 


NUMBER 
. ~ li 
OIl 
NEAREST 
GATE 
IYhi 
Cill 
OTHER 
PARAMETER 
~ 
l!! 
EQUIVALENT 
VOLTAGE 
.10(on) 
"" 
on 
" 
3v 
MIN 
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M1N 
MAX 
MAX 
SYMBOL 
MAX 
• 
f 


(V) 
(mA) 
(mA) 
Immho} 
Immho) 
(pfl 
(Hz) 


2N3631 
N 
IG 
FE 
20 
2·10 
1."·2.8 
7.S 
CRSS 
1.6 
PF 
IK 


2N36U 
N 
J 
FE 
2N3822 
SO 
2.S·7.S 
2·3 
" 


NF 
.S DB 
100 


2N36UA 
N 
J 
FE 
2N3822 
SO 
2.S·7.S 
2·3 
" 


NF 
.S DB 
100 


2N368S 
N 
J 
FE 
2N3821 
SO 
1·3 
1.5·2.S 
" 


NF 
.S DB 
100 


2N368SA 
N 
J 
FE 
2N3821 
SO 
1-3 
I.S-2.S 
" 


NF 
.S DB 
100 


2N3686 
N 
J 
FE 
2N3B21 
SO 
."·1.2 
1·2 
" 


NF 
.S DB 
100 


2N36B6A 
N 
J 
FE 
2N3821 
SO 
."-1.2 
1-2 
" 


NF 
.S DB 
100 


2N3687 
N 
J 
FE 
SO 
.1·.S 
.S·1.5 
" 


NF 
.S DB 
100 


2N36B7A 
N 
J 
FE 
SO 
.1-.S 
..5-1.5 
" 


NF 
.S DB 
100 


2N369S 
P 
J 
FE 
2N3329 
30 
1.2S·3.7S 
1·1.7S 
NF 
.S DB 
10M 


2N3696 
P 
J 
FE 
2N3329 
30 
·.S·1.5 
.7S·1.2S 
NF 
.S DB 
10M 


2N3697 
P 
J 
FE 
30 
'.2-.6 


2N369B 
P 
J 
FE 
30 
.OS·.2S 
.2S·.7S 
NF 
.S DB 
10M 


2N3796 
N 
IG 
FE 
2S 
.S·3 
.9·1.8 
7 
CRSS 
.8 Pf 
lK 


2N3797 
N 
IG 
FE 
20 
2-6 
I.S·3 
8 
CRSS 
.8 Pf 
1M 


2N3819 
N 
J 
AF 
2N3B19 
2S 
2·20 
2-6.S 
8 
CRSS 
" 
PF 
1M 


2N3820 
P 
J 
AF 
2N3820 
20 
.3·1S 
.8·S 
32 
CRSS 
16 
PF 
1M 


2N3821 
N 
J 
FE 
2N3821 
SO 
.S-2.S 
1.5. 
6 
NF 
SOB 
10 


2N3822 
N 
J 
FE 
2N3822 
SO 
2·10 
3· 
6 
NF 
SOB 
10 


2N3823 
N 
J 
FE 
2N3823 
30 
"·20 
3.2- 
6 
NF 
2.S DB 
100M 


2N382" 
N 
J 
FE 
2N382" 
SO 
6 
CRSS 
3Pf 
1M 


2N3882 
P 
IG 
FE 
30 
'-1 
1·2.S 
NF 
3 DB 
10K 


2N3909 
P 
J 
FE 
2N3909 
20 
.3·1S 
I·S 
32 


2N3909A 
P 
J 
FE 
2N3909A 
20 
1·1S 
2.2·S 


2N3921 
N 
J 
FE 
2NSS"S 
SO 
1·10 
1.5-7.S 
18 
NF 
2 DB 
lK 


2N3922 
N 
J 
FE 
SO 
1·10 
1.5·7.S 
18 
NF 
2 DB 
lK 


2N393" 
N 
J 
FE 
2NSS4S 
SO 
.2S·1.3 
.3· 
NF 
2 DB 


2N393S 
N 
J 
FE 
2NSS.(6 
SO 
.2.5-1.3 
.3- 
NF 
2 DB 


2N39S" 
N 
J 
FE 
SO 
.S-S 
1· 
NF 
.S DB 


2N39S4A 
N 
J 
FE 
2NSS"S 
SO 
.S·S 
1-3 
" 


NF 
.S DB 
100 
2N39SS 
N 
J 
FE 
2NSS"6 
SO 
.S·S 
1· 
NF 
.S DB 


2N39SSA 
N 
J 
FE 
2NSS,,6 
SO 
.S-S 
1·3 
" 


NF 
.S DB 
100 


2N39S6 
N 
J 
FE 
2NSS,,7 
SO 
.S-S 
1- 
NF 
.S DB 


2N39S7 
N 
J 
FE 
2NSS47 
SO 
.S·S 
1· 
NF 
.S DB 


2N39S8 
N 
J 
FE 
2NSS47 
SO 
•.5-S 
1· 
NF 
.S DB 


2N3966 
N 
J 
FE 
2N3966 
,,0 
2· 
6 
CRSS 
1.5Pf 


2N3967 
N 
J 
FE 
2N3822 
30 
2 ..5-10 
1.6-2." 
S 
NF 
I.S 
DB 


2N3967A 
N 
J 
FE 
2N3822 
30 
2.S·10 
1.6-2." 
S 
NF 
1 DB 
lK 


2N3968 
N 
J 
FE 
2N3B22 
30 
I-S 
1."-2 
S 
NF 
I.S 
DB 


2N3968A 
N 
J 
FE 
2N3821 
30 
I-S 
1."-2 
S 
NF 
1 DB 
lK 


TRANSISTOR 
INTERCHANGEABILITY 
REGISTERED FIELD-EFFECT TRANSISTORS 


ELECTRICALCHARACTERISTICS 


~ 


TI 
RATED 
IDSS 


TYPE 
~ ~ 
REPlACEMENT 
DRAIN- 


NUMIfR 
.. ~ 
OR NEAREST 
GATE 
IYhi 
Ciu 
OTHERPARAMmR 


a 


!o! 
~ ~ 


EQUIVALENT 
VOLTAGE 
.ID(on) 
<) 
u 
MIN 
MAX 
MIN 
MAX 
MAX 
SYMBOL 
MAX 
,. 
I 


(VI 
(mA) 
(mAl 
Immhol 
(mmho) 
(pF) 
1Hz) 


2N3969 
N 
J 
IE 
2N3821 
30 
.~-2 
.95-1.~ 
5 
NF 
1.5 D8 


2N3969A 
N 
J 
FE 
2N3821 
30 
.~-2 
.95-1.~ 
5 
NF 
1 D8 
lK 
2N3970 
N 
J 
FE 
2N3970 
~O 
50-150 
25 
CRSS 
6 PF 
1M 
2N3971 
N 
J 
FE 
2N3971 
~O 
25-75 
25 
CRSS 
6 PF 
1M 


2N3972 
N 
J 
FE 
2N3972 
~O 
5-30 
25 
CRSS 
6 PF 
1M 
2N3993 
P 
J 
FE 
2N3993 
25 
10- 
16 
CRSS 
~.5 PF 


2N3993A 
P 
J 
FE 
2N3993A 
25 
10- 
12 
CRSS 
3 PF 


2N399~ 
P 
J 
FE 
2N399~ 
25 
2- 
16 
CRSS 
5 PF 


2N399~A 
P 
J 
FE 
2N399~A 
25 
2- 
12 
CRSS 
3.5 PF 


2N~038 
N 
IG 
FE 
50 
-.1 
1.5-2.5 


2N~039 
N 
IG 
FE 
50 
.1-1.5 
1.5-2.5 


2N~065 
P 
IG 
FE 
3N17~ 
25 
3-6 
.4- 
~.5 
CRSS 
.7 PF 


2N~066 
P 
IG 
FE 
3N207 
30 
'10-50 
2.5- 
7 
CR5S 
1.5 PF 
1M 
2N~067 
P 
IG 
FE 
3N207 
30 
'10-50 
2.5- 
7 
CRSS 
1.5 PF 
1M 
2N~082 
N 
J 
FE 
50 
.25-1.3 
.3- 
NF 
2 D8 


2N~083 
N 
J 
FE 
50 
.25-1.3 
.3- 
NF 
2 D8 


2N~08~ 
N 
J 
FE 
2N55~5 
50 
1-10 
1.5-7.5 
18 
NF 
2 D8 
lK 
2N~085 
N 
)" 
FE 
2N55~6 
50 
1-10 
1.5-7.5 
18 
NF 
2 D8 
lK 
2N~088 
P 
J 
FE 
2N3331 
30 
5-15 
1-1.6 
10 
NF 
1.5 D8 


2N~089 
P 
J 
FE 
2N3330 
30 
2-8 
.8-1.3 
10 
NF 
1.5 D8 


2N~090 
P 
J 
FE 
2N3329 
30 
.~-2.5 
.5-.9 
10 
NF 
1.5 D8 


2N~091 
N 
J 
FE 
2N~091 
~O 
30- 
16 
CRSS 
5 PF 
1M 
2N~091A 
N 
J 
FE 
2N~091 
50 
30- 
16 
CRSS 
5 PF 
1M 
2N~092 
N 
J 
FE 
2N~092 
~O 
15- 
16 
CRSS 
5 PF 
1M 


2N~092A 
N 
J 
FE 
2N~092 
50 
15- 
16 
CRSS 
5 PF 
1M 
2N~093 
N 
J 
FE 
2N~093 
~O 
8- 
16 
CRSS 
5 PF 
1M 
2N~093A 
N 
J 
FE 
2N~093 
50 
8- 
16 
CRSS 
5 PF 
1M 
2N~09~ 
N 
J 
FE 
2N~856 
~O 
75- 
32 
CRSS 
7 PF 


2N~095 
N 
J 
FE 
2N~857 
~O 
20- 
32 
CRSS 
7 PF 


2~117 
N 
J 
FE 
~O 
.03-.09 
.07-.21 
3 
CRSS 
1.5 PF 
1M 
2~117A 
N 
J 
FE 
~O 
.03-.09 
.07-.21 
3 
CRSS 
1.5 PF 
1M 
2N~I18 
N 
J 
FE 
~O 
.08-.2~ 
.08-_25 
3 
CRSS 
1.5 PF 
1M 


2N~118A 
N 
J 
FE 
~O 
.08-.2~ 
.08-.25 
3 
CRSS 
1.5 PF 
1M 
2N~ 119 
N 
J 
FE 
~O 
.2-.6 
.1-.33 
3 
CRSS 
1.5 PF 
1M 
2N~119A 
N 
J 
FE 
~O 
.2-.6 
.1-.33 
3 
CRSS 
1.5 PF 
1M 
2N~120 
P 
IG 
FE 
3N17~ 
25 
5-12 
.7- 
~.5 
CRSS 
.7 PF 


2~139 
N 
J 
FE 
2N3~58 
50 
8-11 
3.5-7 
18 
NF 
2 D8 


2N~220 
N 
J 
FE 
2N~220 
30 
.5-3 
1-4 
6 
CRSS 
2 PF 


2N~220A 
N 
J 
FE 
2N~220A 
30 
.5-3 
.75- 
6 
NF 
2.5 D8 
100 


2N~221 
N 
J 
FE 
2N~221 
30 
.2-6 
2-5 
6 
CRSS 
2 PF 
lK 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
REGISTERED FIELD-EFFECT TRANSISTORS 


ELECTRICAL 
CHARACTERISTICS 


z 
TI 
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lOSS 
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~ ~ 
Q 
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:c 
OR NEAREST 
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f 


(VI 
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(mAl 
(mmho) 
(mmho) 
(pF) 
(Hz) 


2N4221A 
N 
J 
FE 
2N4221A 
30 
2·6 
.75- 
6 
NF 
2.5 
DB 
100 


2N4222 
N 
J 
FE 
2N4222 
30 
2-6 
2.5-6 
6 
CRSS 
2 PF 
lK 


2N4222A 
N 
J 
FE 
2N4222A 
30 
5·15 
.75- 
6 
NF 
2.5 
DB 
100 


2N4223 
N 
J 
FE 
2N4223 
30 
3·18 
3-7 
6 
NF 
508 
200M 


2N4223A 
N 
J 
FE 
30 
3·18 
2.7· 
6 
NF 
508 
200M 


2N4224 
N 
J 
FE 
30 
2·20 
1.7· 
6 
CRSS 
2 PF 
1M 


2N4224A 
N 
J 
FE 
30 
2-20 
1.7- 
6 
CRSS 
2 PF 
1M 


2N4267 
P 
IG 
FE 
3Nl60 
30 
'20-100 
14 
CRSS 
3 PF 


2N4268 
P 
IG 
FE 
3Nl60 
30 
'20-100 
14 
CRSS 
3 PF 


2N4302 
N 
J 
FE 
2N5953 
30 
.5·5 
1- 
6 
NF 
2 DB 
lK 


2N4303 
N 
J 
FE 
2N5952 
30 
4-10 
2· 
6 
NF 
2 DB 
lK 


2N4304 
N 
J 
FE 
2N5951 
30 
.5·15 
1· 
6 
NF 
3 DB 
lK 


2N4338 
N 
J 
FE 
2N3460 
50 
.2·.6 
.6-1.8 
7 
NF 
1 DB 
lK 


2N4339 
N 
J 
FE 
50 
.5·1.5 
.8·204 
7 
NF 
1 DB 
lK 


2N4340 
N 
J 
FE 
2N3459 
50 
1.2·3.6 
1.3·3 
7 
NF 
1 DB 
lK 


2N4341 
N 
J 
FE 
2N3458 
50 
3·9 
2·4 
7 
NF 
1 DB 
lK 


2N4342 
P 
J 
AF 
2N3994 
25 
4·12 
2-6 
20 
NF 
1.5 
DB 
100 


2N4343 
P 
J 
AF 
2N3993 
25 
10-30 
4-8 
20 
NF 
1.5 
DB 
100 


2N4343 
P 
J 
FE 
2N3993 
25 
10-30 
4·8 
20 
NF 
1.508 
1M 


2N4351 
N 
IG 
FE 
3N169 
25 
'3· 
6 
CRSS 
1.5 
PF 


2N4352 
P 
IG 
FE 
3Nl60 
25 
'30- 
5 
CRSS 
1.3 
PF 


2N4353 
P 
IG 
FE 
3N161 
30 
1·4 
12 
CRSS 
4 PF 


2N4360 
P 
J 
AF 
A5T5462 
20 
3·30 
2-8 
20 
NF 
508 
100 


2N4381 
P 
J 
FE 
25 
10-30 
2· 
20 
CRSS 
5 PF 


2N4382 
P 
J 
FE 
25 
10-30 
4· 
20 
CRSS 
5 PF 


2N4391 
N 
J 
FE 
2N4391 
40 
50-150 
14 
CRSS 
3.5 
PF 
1M 


2N4392 
N 
J 
FE 
2N4392 
40 
25·75 
14 
CRSS 
3.5 
PF 
1M 


2N4393 
N 
J 
FE 
2N4393 
40 
5·30 
14 
CRSS 
3.5 
PF 
1M 


2N4416 
N 
J 
FE 
2N4416 
30 
5·15 
4.5·7.5 
4 
NF 
208 
100M 


2N4416A 
N 
J 
FE 
2N4416A 
35 
5·15 
4.5·7.5 
4 
NF 
2 DB 
100M 


2N4417 
N 
J 
FE 
30 
5-15 
4.5-7.5 
3.5 
NF 
2 DB 
100M 


2N4445 
N 
J 
FE 
25 
150- 
50 
CRSS 
25 
PF 


2N4446 
N 
J 
FE 
25 
100- 
50 
CRSS 
25 
PF 


2N4447 
N 
J 
FE 
20 
150- 
50 
CRSS 
25 
PF 


2N4448 
N 
J 
FE 
20 
100- 
50 
CRSS 
25 
PF 


2N4856 
N 
J 
FE 
2N4856 
40 
50- 
18 
CRSS 
8 PF 
1M 


2N4856A 
N 
J 
FE 
2N4856A 
40 
50- 
10 
CRSS 
4PF 
1M 


2N4857 
N 
J 
FE 
2N4857 
40 
20-100 
18 
CRSS 
8 PF 
1M 


2N4857A 
N 
J 
FE 
2N4857A 
40 
20-100 
10 
CRSS 
3.5 
PF 
1M 


2N4858 
N 
J 
FE 
2N4858 
40 
8·80 
18 
CRSS 
8PF 
1M 
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(Hz) 


2N4858A 
N 
J 
IE 
2N4858A 
40 
8-80 
10 
CRSS 
3.5 
PF 
1M 


2N4859 
N 
J 
FE 
2N4859 
30 
50- 
18 
CRSS 
8 PF 
1M 


2N4859A 
N 
J 
FE 
2N4859A 
30 
50- 
10 
CRSS 
4 PF 
1M 


2N4860 
N 
J 
FE 
2N4860 
30 
20-100 
18 
CRSS 
8 PF 
1M 


2N4860A 
N 
J 
IE 
2N4860A 
30 
20-100 
10 
CRSS 
3.5 
PF 
1M 


2N4861 
N 
J 
IE 
2N4861 
30 
8-80 
18 
CRSS 
8 PF 
1M 


2N4861A 
N 
J 
FE 
2N4861A 
30 
8-80 
10 
CRSS 
3_5 PF 
1M 


2N4867 
N 
J 
FE 
40 
.4-1.2 
.7-2 
25 
NF 
1 08 
lK 


2N4867A 
N 
J 
FE 
40 
A-1.2 
.7-2 
25 
NF 
1 08 
lK 


2N4868 
N 
J 
FE 
40 
1-3 
1-3 
25 
NF 
1 08 
lK 


2N4868A 
N 
J 
FE 
40 
1-3 
1-3 
25 
NF 
1 08 
lK 


2N4869 
N 
J 
FE 
40 
2.5-7.5 
1.3-4 
25 
NF 
1 08 
lK 


2N4869A 
N 
J 
FE 
2N5361 
40 
2.5-7.5 
1.3-4 
25 
NF 
1 08 
lK 


2N4881 
N 
J 
FE 
2N6449 
300 
_4-2 
.35-\ 
15 
NF 
308 


2N4882 
N 
J 
FE 
2N6 •• 
9 
300 
1.5-7.5 
.6-1.5 
15 
NF 
308 


2N4883 
N 
J 
FE 
2N6450 
200 
A-2 
.35-1 
15 
NF 
308 


2N4884 
N 
J 
FE 
2N6450 
-200 
1.5-7.5 
_6-1.5 
15 
NF 
308 


2N4885 
N 
J 
FE 
2N6450 
125 
A-2 
.35-1 
15 
NF 
308 


2N4886 
N 
J 
FE 
2N6450 
125 
1.5-7.5 
_6-1.5 
15 
NF 
308 


2N4977 
N 
J 
IE 
30 
50- 
35 
CRSS 
8 PF 


2N4978 
N 
J 
FE 
30 
15- 
35 
CRSS 
8 PF 


2N4979 
N 
J 
FE 
30 
7_5- 
35 
CRSS 
8 PF 


2N5018 
P 
J 
FE 
30 
10- 
45 
CRSS 
10 PF 


2N5019 
P 
J 
FE 
2N3993 
30 
5- 
45 
CRSS 
10 
PF 


2N5020 
P 
J 
FE 
25 
_3-1.2 
1-3_5 
2S 
NF 
308 


2N5021 
P 
J 
FE 
25 
1-3.5 
1.5-5 
25 
CRSS 
7 PF 


2N5033 
P 
J 
GP 
A5T5460 
20 
_3-3.5 
1- 
25 
NF 
208 
lK 


2N5045 
N 
J 
IE 
2N5045 
50 
_5-8 
1.5-6 
8 
NF 
508 
10 


2N5046 
N 
J 
IE 
2N5046 
50 
.5-8 
1.5-6 
8 
NF 
508 
10 


2N5047 
N 
J 
FE 
2N5047 
50 
.5-8 
1.5-6 
8 


2N5078 
N 
J 
FE 
2N •• 
16 
30 
4-25 
4- 
6 
NF 
408 


2N5103 
N 
J 
IE 
25 
1-8 
2-8 
5 
NF 
1.508 
100 


2N5104 
N 
J 
FE 
25 
2-6 
3.5-7.5 
5 
NF 
1.508 
100 


2N5105 
N 
J 
FE 
2N"16 
25 
5-15 
5-10 
5 
NF 
1.508 
100 


2N5114 
P 
J 
FE 
30 
30-90 
25 
CRSS 
7 PF 


2N5115 
P 
J 
FE 
30 
15-60 
25 
CRSS 
7 PF 


2N5116 
P 
J 
FE 
30 
5·25 
25 
CRSS 
7 PF 


2N5158 
N 
J 
FE 
40 
100- 
50 
CRSS 
25 
PF 


2N5159 
N 
J 
FE 
40 
200- 
50 
CRSS 
25 
PF 


2N5163 
N 
J 
RF 
2N5U6 
25 
1·40 
2-9 
20 
CRSS 
5 PF 
1M 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
REGISTERED FIELD-EFFECT TRANSISTORS 


ELKTRICAL CHARACTERISTICS 
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lOSS 
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~ 
OR NEAREST 
GATE 
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Cm 
OTHERPARAMETO 
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3u 
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(V) 
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(mmho) 
(mmho) 
(pF) 
(Ho) 


2N5196 
N 
J 
FE 
50 
.7-7 
1-. 
6 
NF 
.5 DB 
100 
2N5197 
N 
J 
FE 
2N55.5 
50 
.7-7 
1-. 
6 
NF 
.5 DB 
100 
2N519B 
N 
J 
FE 
2N55.6 
50 
.7-7 
1--4 
6 
NF 
.5 DB 
100 
2N5199 
N 
J 
FE 
2N55'7 
50 
.7-7 
1--4 
6 
NF 
.5 DB 
100 


2N52.5 
N 
J 
RF 
2N5245 
30 
5-15 
'.S-7.5 
._5 
NF 
2 DB 
100M 
2N52.6 
N 
J 
RF 
2N52.6 
30 
1.5-7 
3-6 
._5 
NF 
2 DB 
100M 
2N52.7 
N 
J 
RF 
2N52.7 
30 
B-2. 
'.5-B 
'.5 
NF 
2 DB 
100M 
2N52.B 
N 
J 
RF 
2N52'B 
30 
.-20 
3.5-6.5 
6 
CRSS 
2PF 
1M 


2N5257 
N 
J 
AF 
2N5953 
25 
1-5 
1-5 
7 
CRSS 
3PF 
1M 
2N525B 
N 
J 
AF 
2N5952 
25 
2-9 
1.5-5.S 
7 
CRSS 
3PF 
1M 
2N5259 
N 
J 
AF 
2N5951 
25 
.-16 
2-6 
7 
CRSS 
3PF 
1M 
2N526O 
P 
J 
AF 
2N5.6O 
.0 
1·5 
1--4 
7 
NF 
2.5 DB 
100 


2N5265 
P 
J 
FE 
60 
.5-1 
.9-2.7 
7 
CRSS 
2 PF 
2N5266 
P 
J 
FE 
60 
.8-1.6 
1-3 
7 
CRSS 
2 PF 
2N5267 
P 
J 
FE 
60 
1.5-3 
1.5-3.5 
7 
CRSS 
2PF 
2N5268 
P 
J 
FE 
60 
2.5-5 
2--4 
7 
CRSS 
2 PF 


2N5269 
P 
J 
FE 
60 
.-8 
2.2--4_5 
7 
CRSS 
2PF 
2N5270 
P 
J 
FE 
60 
7-14 
2.5-5 
7 
CRSS 
2PF 
2N5277 
N 
J 
FE 
150 
1--40 
2-5 
25 
NF 
3 DB 
lK 


2N5278 
N 
J 
FE 
150 
2.5-12. 
3-6 
25 
NF 
3 DB 
lK 


2N5358 
N 
J 
FE 
2N5358 
.0 
_5-1 
1-3 
6 
NF 
2.5 DB 
1M 
2N5359 
N 
J 
FE 
2N5359 
.0 
.8-1.6 
1.2-3.6 
6 
NF 
2.5 DB 
1M 
2N536O 
N 
J 
FE 
2N536O 
.0 
1.5-3 
1.'-'.2 
6 
NF 
2.5 DB 
1M 
2N5361 
N 
J 
FE 
2N5361 
.0 
2.5-5 
1.5--4.5 
6 
NF 
2.5 DB 
1M 


2N5362 
N 
J 
FE 
2N5362 
.0 
.-8 
2-5.5 
6 
NF 
2.5 DB 
1M 
2N5363 
N 
J 
FE 
2N5363 
.0 
7-14 
2.5-6 
6 
NF 
2.5 DB 
1M 
2N5364 
N 
J 
FE 
2N5364 
.0 
9-18 
2.7-6.5 
6 
CRSS 
2PF 
2N5391 
N 
J 
FE 
2N5359 
70 
.5-1.5 
1.S-4.5 
18 
NF 
1 DB 
100 


2N5392 
N 
J 
FE 
2N5361 
70 
1-3 
2-6 
18 
NF 
1 DB 
100 
2N5393 
N 
J 
FE 
2N5362 
70 
2.5--4.5 
3-6.5 
18 
NF 
1 DB 
100 
2N539. 
N 
J 
FE 
2N5362 
70 
.-6 
.-7 
18 
NF 
1 DB 
100 
2N5395 
N 
J 
FE 
2N5362 
70 
5_5-8 
'.5·7 
18 
NF 
1 DB 
100 


2N5396 
N 
J 
FE 
2N5363 
70 
7_5-10 
'.5-7_5 
18 
NF 
1 DB 
100 
2N5397 
N 
J 
FE 
2N5397 
25 
10-30 
6-10 
5 
NF 
3.5 DB 
.5OM 
2N5398 
N 
J 
FE 
2N539B 
25 
5--40 
5.5-10 
5.5 
NF 
3.5 DB 
'SOM 
2N5.32 
N 
J 
FE 
25 
150- 
30 
CRSS 
15 PF 


2N5.33 
N 
J 
FE 
25 
100- 
30 
CRSS 
15 PF 
1M 
2N5.3. 
N 
J 
FE 
25 
30- 
30 
CRSS 
15 PF 
1M 
2N5.52 
N 
J 
FE 
2N55.5 
50 
.5-S 
1-3 
• 
NF 
.5 DB 
2N5'53 
N 
J 
FE 
2N55.5 
50 
.5-5 
1-3 
• 
NF 
.5 DB 


TRANSISTOR 
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2N5050 
N 
J 
FE 
2N5506 
50 
.5-5 
l-J 
0 
NF 
.5 DB 


2N5057 
N 
J 
FE 
2N595J 
25 
1-5 
1-5 
7 
CRSS 
J 
PF 
1M 


2N505B 
N 
J 
FE 
2N5952 
25 
2-9 
1.5-5_5 
7 
CRSS 
J 
PF 
1M 


2N5059 
N 
J 
FE 
2N5951 
25 
.4·16 
2-6 
7 
CRSS 
J PF 
1M 


2N506O 
P 
J 
FE 
2N506O 
00 
1-5 
1-0 
7 
NF 
2.5 
DB 
100 


2N5061 
P 
J 
AF 
2N5061 
00 
2-9 
1.5-5 
7 
NF 
2.5 
DB 
100 


2N5062 
P 
J 
AF 
2N5062 
00 
0-16 
2-6 
7 
NI 
2.5 
DB 
100 


2N506J 
P 
J 
AF 
60 
1-5 
1-0 
7 
NF 
2_5 DB 
100 


2N5060 
P 
J 
AF 
60 
2-9 
1.5-5 
7 
NF 
2.501 
100 


2N5065 
P 
J 
AF 
60 
0-16 
2-6 
7 
NF 
2.5 
DB 
100 


2N5071 
P 
J 
FE 
00 
.02-.06 
.06-.18 
5 
NF 
2.5 
DB 
lK 


2N5072 
P 
J 
FE 
00 
.05-.12 
.09·.225 
5 
NF 
2.5 
DB 
lK 


2N507J 
P 
J 
FE 
00 
.1-.25 
.12·.3 
5 
NF 
2.5 
DB 
lK 


2N5070 
P 
J 
FE 
00 
.2-_5 
.16-.0 
5 
CRSS 
1 PF 


2N5075 
P 
J 
FE 
00 
.0-1 
.2-.5 
5 
CRSS 
1 PF 


2N5076 
P 
J 
FE 
00 
.8·2 
.26-.65 
5 
CRSS 
1 PF 


2N5080 
N 
J 
RF 
2N5206 
25 
1-5 
3-6 
5 
NI 
2.5 
DB 
lK 


2N5085 
N 
J 
RF 
2N5205 
25 
0·10 
3.5·7 
5 
NF 
2.5 
DB 
lK 


2N5086 
N 
J 
RF 
2N5207 
25 
8-20 
0-8 
5 
NF 
2.5 
DB 
lK 


2N5505 
P 
J 
FE 
JO 
'.8·7 
l-J.5 
16 
NF 
2 DB 
lK 


2N5506 
P 
J 
FE 
JO 
'.8-7 
l-J.5 
16 
NF 
2 DB 
lK 


2N5507 
P 
J 
FE 
JO 
'.8-7 
l-J.5 
16 
NF 
2 DB 
lK 


2N5508 
P 
J 
FE 
30 
'.8·7 
l-J.5 
16 
NF 
2 DB 
lK 


2N5509 
P 
J 
FE 
JO 
'.8-7 
l-J.5 
16 
NF 
2 DB 
lK 
- 


2N55U 
P 
J 
FE 
JO 
J0-90 
25 
CRSS 
7 PF 


2N5515 
P 
J 
FE 
00 
.5-7.5 
1-0 
25 
CRSS 
5 PF 
1M 


2N5516 
N 
J 
IE 
2N5505 
00 
.5-7.5 
1-0 
25 
CRSS 
5 PF 
1M 


2N5517 
N 
J 
IE 
2N5506 
00 
.5-7.5 
1.- 
25 
CRSS 
5 PF 
1M 


2N5518 
N 
J 
FE 
2N5507 
00 
.5-7.5 
1-0 
25 
CRSS 
5 PF 
1M 


2N5519 
N 
J 
FE 
2N5005 
00 
.5-7.5 
1-0 
25 
CRSS 
5 PF 
1M 


2N5520 
N 
J 
FE 
00 
.5-7.5 
1.- 
25 
CRSS 
5 PF 
1M 


2N5521 
N 
J 
FE 
2N5505 
00 
.5-7_5 
1.- 
25 
CRSS 
5 PI 
1M 


2N5522 
N 
J 
FE 
2N5506 
00 
.5-7.5 
1.- 
25 
CRSS 
5 PF 
1M 


2N552J 
N 
J 
FE 
2N5507 
00 
.5-7.5 
1-0 
25 
CRSS 
5 PF 
1M 


2N5520 
N 
J 
FE 
2N5o.5 
00 
.5-7.5 
1-0 
25 
CRSS 
5 PF 
1M 


2N550J 
N 
J 
FE 
2N6009 
75 
2-10 
.75-J 
10 
CRSS 
2 PF 
1M 


2N55« 
N 
J 
FE 
2N60SO 
50 
2-10 
.75-J 
10 
CRSS 
2 PF 
1M 


2N5505 
N 
J 
FE 
2N5505 
50 
.5-8 
1.5-6 
6 
NF 
3.5 
DB 
10 


2N5506 
N 
J 
FE 
2N5506 
50 
.5·8 
1.5-6 
6 
NF 
501 
10 


2N5507 
N 
J 
FE 
2N5507 
50 
.5-8 
1.5-6 
6 
CRSS 
2 PF 
10 


• 
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2N55~8 
P 
IG 
SW 
25 
·~().120 
3.5-0.5 
10 
CRSS 
~ PF 
1M 


2N55~9 
N 
J 
FE 
2N55~9 
~O 
1().<)() 
6-15 
8 
CRSS 
2 PF 
1M 


2N5555 
N 
J 
SW 
2N59~9 
25 
15- 
5 
CRSS 
1.2 
PF 
1M 


2N5556 
N 
J 
FE 
2N3821 
30 
.5-2.5 
1.5-6.5 
6 
CRSS 
3 PF 


2N5557 
N 
J 
FE 
2N5361 
30 
2-5 
1.5-0.5 
6 
CRSS 
3 PF 


2N5558 
N 
J 
FE 
2N5362 
30 
~-10 
1.5-0.5 
6 
CRSS 
3 PF 


2N5561 
N 
J 
FE 
50 
1-10 
1.5- 
7 
NF 
1 08 
10 


2N5562 
N 
J 
FE 
2N55~5 
50 
1-10 
2-3 
7 
NF 
1 08 
10 


2N5563 
N 
J 
FE 
2N55~7 
50 
1-10 
2-3 
7 
NF 
108 
10 


2N556~ 
N 
J 
FE 
~o 
5-30 
7.5-12.5 
12 
NF 
1 08 
10 


2N5565 
N 
J 
FE 
~o 
5-30 
7.5-12.5 
12 
NF 
1 08 
10 


2N5566 
N 
J 
FE 
~o 
5-30 
7.5-12.5 


2N5592 
N 
J 
FE 
50 
1-10 
2·7 
20 
NF 
2.608 


2N5593 
N 
J 
FE 
50 
1-10 
2-7 
20 
NF 
108 


2N559~ 
N 
J 
FE 
50 
1-10 
2-7 
20 
NF 
1008 


2N5638 
N 
J 
SW 
T1S73 
30 
50· 
10 
CRSS 
~ PF 
1M 


2N5639 
N 
J 
SW 
T1S7~ 
30 
25· 
10 
CRSS 
~ PF 
1M 


2N56~0 
N 
J 
SW 
T1S75 
30 
5· 
10 
CRSS 
~ PF 
1M 


2N56~7 
N 
J 
FE 
50 
.3·.6 
.3-.65 
3 
NF 
108 
lK 


2N56~8 
N 
J 
FE 
50 
.5-1 
.~-.8 
3 
NF 
1 08 
1K 


2N56~9 
N 
J 
FE 
50 
.8·1.6 
.45-.9 
3 
NF 
1 08 
1K 


2N5653 
N 
J 
SW 
T1S7~ 
30 
~o- 
10 
CRSS 
3.5 
PF 
1M 


2N565~ 
N 
J 
SW 
TIS75 
30 
15· 
10 
CRSS 
3.5 
PF 
1M 


2N5668 
N 
J 
RF 
2N5953 
25 
1·5 
1.5-0.5 
7 
NF 
2.508 
100M 


2N5669 
N 
J 
RF 
2N5952 
25 
~-10 
2-0.5 
7 
NF 
2.508 
100M 


2N5670 
N 
J 
RF 
2N5950 
25 
8-20 
3·7.5 
7 
NF 
2.508 
100M 


2N5716 
N 
J 
AF 
~O 
.05·.2 
.2·1 
5 
CRSS 
1.5 
PF 
1M 


2N5717 
N 
J 
AF 
~O 
.2·1 
.4·1.6 
5 
CRSS 
1.5 
PF 
1M 


2N5718 
N 
J 
AF 
2N5953 
~O 
.8-~ 
_5·2 
5 
CRSS 
1.5 
PF 
1M 


2N5797 
P 
J 
FE 
~O 
.02-.10 
.06-.22 
5 
CRSS 
1 PF 


2N5798 
P 
J 
FE 
~O 
.08-.~0 
_1·_~ 
5 
CRSS 
1 PF 


2N5799 
P 
J 
FE 
~O 
.25·1 
.16-.5 
5 
CRSS 
1 PF 


2N58oo 
P 
J 
FE 
~O 
.70·2 
.25·.7 
5 
CRSS 
1 PF 


2N5801 
N 
J 
FE 
2N~858 
~O 
2·15 
~.5·12 
15 
NF 
108 


2N5802 
N 
J 
FE 
2N55~9 
~O 
1().~0 
6_5·U 
15 
NF 
1 08 


2N5803 
N 
J 
FE 
2N55~9 
~O 
3().80 
8-17 
15 
NF 
1 08 


2N5902 
N 
J 
FE 
~o 
_03·_5 
.07·.25 
3 
NF 
308 
100 


2N5903 
N 
J 
FE 
~o 
.03-.5 
.07-.25 
3 
NF 
308 
100 


2N590~ 
N 
J 
FE 
~o 
.03·.5 
.07-.25 
3 
NF 
308 
100 


2N5905 
N 
J 
FE 
~o 
.03·.5 
.07·.25 
3 
NF 
308 
100 
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2N5906 
N 
J 
FE 
40 
.OJ-.5 
.07-_25 
J 
NF 
1 DB 
100 


2N5907 
N 
J 
FE 
40 
.OJ-_5 
.07-.25 
J 
NF 
1 DB 
100 


2N590B 
N 
J 
FE 
40 
.OJ-_5 
.07-.25 
J 
NF 
1 DB 
100 


2N5909 
N 
J 
FE 
40 
.OJ-.5 
.07-.25 
J 
NF 
1 DB 
100 


2N5911 
N 
J 
FE 
25 
7-40 
5-10 
5 
NF 
1 DB 
10K 


2N5912 
N 
J 
FE 
25 
7-40 
5-10 
5 
NF 
1 DB 
10K 


2N5949 
N 
J 
OP 
2N5949 
JO 
12-18 
J.5-7.5 
6 
NF 
2 DB 
lK 


2N5950 
N 
J 
OP 
2N5950 
JO 
10-15 
J.5-7.5 
6 
NF 
2 DB 
lK 


2N5951 
N 
J 
OP 
2N5951 
JO 
7-1J 
J.5-6.5 
6 
NF 
2 DB 
lK 


2N5952 
N 
J 
OP 
2N5952 
JO 
4-8 
2-6.5 
6 
NF 
2 DB 
lK 


2N595J 
N 
J 
OP 
2N595J 
JO 
2.5-5 
2-6.5 
6 
NF 
2 DB 
lK 


2N6449 
N 
J 
FE 
2N6449 
Joo 
2-10 
.5-J 
10 
C'55 
5 PF 


2N6450 
N 
J 
FE 
2N6450 
200 
2-10 
.5-J 
10 
CR55 
5 PF 


2N6451 
N 
J 
FE 
2N6451 
20 
5-20 
15-JO 
25 
VN 
5 NV 


2N6452 
N 
J 
FE 
2N6452 
20 
5-20 
15-JO 
25 
VN 
10 
NV 


2N645J 
N 
J 
FE 
2N645J 
20 
15-50 
15-JO 
25 
VN 
5 NV 


2N6454 
N 
J 
FE 
2N6454 
25 
15-50 
20-40 
25 
VN 
10 
NV 


JNB9 
P 
J 
FE 
JO 
.5-2.5 
.45-1.J 


JN96 
P 
J 
FE 
JO 
.5-2.5 
.45-1.J 
4 
NF 
4 DB 
lK 


JN97 
P 
J 
FE 
JO 
.5-2.5 
.45-1.3 
4 
NF 
4 DB 
lK 


JN98 
N 
10 
FE 
J2 
J_5-7.7 
1-J 
7 
C.55 
_5 PF 


JN99 
N 
10 
FE 
JN12B 
32 
5-10. 
I"; 
7 
CR55 
_5 PF 


JN124 
N 
J 
FE 
50 
_2-2 
.25-1 
14 
NF 
4 DB 
IK 


JN125 
N 
J 
FE 
50 
1.5-4.5 
.4-1.6 
14 
NF 
4 DB 
lK 


JN126 
N 
J 
FE 
50 
J-9 
.6-2.7 
14 
NF 
4 DB 
lK 


JN128 
N 
10 
F( 
JN12B 
20 
5-25 
5-12 
7 
NF 
5 DB 
200M 


JN1J8 
N 
10 
FE 
45 
5 
C.55 
.25 
PF 
1M 


JN1J9 
N 
1(, 
FE 
JN20J 
45 
5-25 
J-7_5 
7 


JN140 
N 
10 
FE 
JN201 
20 
5-JO 
NF 
4.5 
DB 
200M 


JN141 
N 
10 
FE 
JN201 
20 
5-JO 
6-1.8 


JN142 
N 
10 
FE 
JN201 
20 
5-25 
5- 
NF 
5 DB 
100M 


JN14J 
N 
10 
FE 
JN128 
20 
5-JO 
5-12 


JN145 
P 
10 
FE 
JN174 
JO 
'J- 


JN146 
P 
10 
FE 
JN174 
JO 
'J- 


JN147 
P 
10 
FE 
JN208 
JO 
'8- 


JN148 
P 
10 
FE 
JN208 
JO 
'8- 


JN149 
P 
10 
FE 
JN161 
JO 
'16- 


JN150 
P 
10 
FE 
JN161 
JO 
'16- 


JN151 
P 
10 
FE 
JO 
'J- 
.5-J 
12 
NF 
10 
DB 
100 


JN152 
N 
10 
FE 
JN128 
20 
5-JO 
5-12 
NF 
J.5 
DB 
200M 


III 
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TRANSISTOR 
INTERCHANGEABILITY 


REGISTERED FIELD-EFFECT TRANSISTORS 


weTRICAl 
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~ 
TI 
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TYPE 
~ ~ 
~ 
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.• ~ 
\l 
OR NEAREST 
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u 
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MAX 
SYMBOL 
MAX 
• 


f 


(V) 
(mA) 
(mA) 
(mmho) 
(mmho) 
(pF) 
(Hz) 


3N153 
N 
10 
FE 
3N153 
20 
'5· 
8 
CR55 
.6 PF 
1M 


3N15~ 
N 
10 
FE 
3N12B 
20 
10·25 
5·12 
NF 
5 DB 
200M 


3N155 
P 
10 
FE 
3N155 
50 
'5· 
5 
CR55 
1.3 
PF 
UOK 


3N155A 
P 
10 
FE 
3N155A 
50 
'5· 
5 
CR55 
1.3 
PF 
lOOK 


3N156 
P 
10 
FE 
3N156 
50 
'5· 
5 
CR55 
1.3 
PF 
lOOK 


3N156A 
P 
10 
FE 
3N156A 
50 
'5· 
5 
CR55 
1.3 
PF 
UOK 


3N157 
P 
10 
FE 
3N157 
50 
'5· 
I·~ 
5 
CR55 
1.3 
PI 
UOK 


3N157A 
P 
10 
FE 
3NI57A 
50 
'5· 
1-4 
5 
CR55 
1.3 
PI 
UOK 


3N15B 
P 
10 
FE 
3N158 
50 
'5· 
1-4 
5 
CR55 
1.3 
PF 
lOOK 


3N15BA 
P 
10 
FE 
3N158A 
50 
'5· 
1-4 
5 
CR55 
1.3 
PF 
lOOK 


3N159 
N 
10 
FE 
20 
5·30 
7·IB 
7 
NF 
3.5 
DB 
200M 


3N160 
P 
10 
FE 
3NI60 
25 
'~D-120 
3.5·6.5 
10 
CR55 
~ PF 
1M 


3N161 
P 
10 
FE 
3N161 
25 
'~D-120 
3.5-6.5 
10 
CR55 
~ PF 
1M 


3N162 
P 
10 
FE 
3N162 
25 
'25· 
20 
CR55 
10 
PF 
1M 


3N163 
P 
10 
FE 
3N163 
~O 
'5·30 
2-4 
2.5 
CR55 
.7 PF 
1M 


3NI~ 
P 
10 
FE 
3Nl~ 
30 
'3·30 
1-4 
2.5 
CR55 
.7 PF 
1M 


3NI65 
P 
10 
FE 
~O 
'5·30 
1.5·3 
3 
CR55 
.7 PF 
1M 


3N166 
P 
10 
FE 
~O 
'5·30 
1.5·3 
3 
CR55 
.7 PF 
1M 


3N167 
P 
IG 
FE 
30 
200· 
35 
CR55 
.3 PF 
1M 


3N168 
P 
IG 
FE 
3N16O 
25 
100- 
35 
CR5S 
.3 PF 
1M 


3N169 
N 
10 
FE 
3N169 
35 
'ID- 
S 
CRS5 
1.3 
PF 
1M 


3N170 
N 
10 
FE 
3N170 
35 
'ID- 
S 
CR55 
1.3 
PF 
1M 


3N171 
N 
IG 
FE 
3N171 
35 
'ID- 
S 
CR55 
1.3 
PI 
1M 


3NI72 
P 
IG 
FE 
3NI61 
~O 
'5·30 
1.5.~ 
3.5 
CR55 
1 PF 
1M 


3N173 
P 
IG 
FE 
3N161 
~O 
'5·30 
1·~ 
3.5 
CR55 
1 PF 
1M 


3N17~ 
P 
IG 
FE 
3N17~ 
30 
'3·12 
.~. 
~ 
CR55 
.7 PF 
1M 


3N175 
N 
10 
FE 
3N170 
30 
'2l). 
5 
CR55 
.5 PF 
1M 


3N176 
N 
IG 
FE 
3N170 
25 
'IS· 
5 
CR55 
.5 PF 
1M 


3N177 
N 
IG 
FE 
3N171 
20 
'Il). 
7 
CR55 
.75 
PI 
1M 


3N17B 
P 
IG 
FE 
75 
'3· 
3.5 
CR55 
.25 
PF 
1M 


3N179 
P 
10 
FE 
60 
'3· 
~.5 
CR55 
.35 
PI 
1M 


3N180 
P 
IG 
FE 
3N17~ 
~O 
'3· 
5 
CR55 
.5 PF 
1M 


3N181 
P 
IG 
FE 
30 
'~l). 
25 
CR55 
8 PF 
1M 


3N182 
P 
10 
FE 
30 
'~l). 
25 
CR55 
10 
PF 
1M 


3N183 
P 
IG 
FE 
25 
'25· 
3D 
CR55 
12 
PF 
1M 


3N1B~ 
P 
10 
FE 
35 
'2l). 
9 
CR55 
3.5 
PF 
1M 


3N185 
P 
10 
FE 
30 
'IS· 
10 
CR55 
~.5 
PF 
1M 


3N186 
P 
IG 
FE 
25 
'll). 
11 
CR55 
5.5 
PF 
1M 


3N188 
P 
IG 
FE 
~O 
'5·30 
1.5-4 
~.5 
CR55 
1.5 .PI 
1M 


3N189 
P 
IG 
FE 
~O 
'5·30 
1.5-4 
~.5 
CR55 
1.5 
PF 
l,M 


TRANSISTOR 
INTERCHANGEABILITY 
REGISTERED 
FIELD-EFFECT TRANSISTORS 


ELECTRICAL 
CHARACTERISTICS 


~ 
TI 
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lOSS 


TYPE 
•. ~ 
~ 
REPLACEMENT 
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t: ~ 
iYhl 
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. 
OR 
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~ 
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.. 
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(mmho) 
("1 
(Hz) 


JN190 
P 
IG 
FE 
40 
'5-30 
1.5-4 
4.5 
CRSS 
I 
PF 
1M 


3N191 
P 
IG 
FE 
40 
'5-30 
1.5-4 
4.5 
CRSS 
1 PF 
1M 


3Nl92 
N 
IG 
FE 
20 
3-30 
8-24 
6 
CRSS 
.6 PF 
«M 


3N193 
N 
IG 
FE 
20 
1-20 
6-22 
7 
CRSS 
.6 PF 
«M 


3N2oo 
N 
IG 
FE 
20 
.5-12 
10-20 
CRSS 
.03 
PF 
1M 


JN201 
N 
IG 
FE 
JN201 
30 
6-30 
8-20 
CRSS 
.OJ PF 
1M 


JN202 
N 
IG 
FE 
3N202 
30 
6-30 
8-20 
CRSS 
.03 
PF 
1M 


3N203 
N 
IG 
FE 
JN203 
30 
3-15 
7-15 
CRSS 
.03 
PF 
1M 


3N204 
N 
IG 
FE 
3N204 
JO 
6·30 
10-22 
NF 
3.508 


3N205 
N 
IG 
FE 
3N205 
30 
6-30 
10-22 
CRSS 
.OJ 
PF 
1M 


3N206 
N 
IG 
FE 
3N206 
30 
3-15 
7·17 
NF 
408 
45M 


3N207 
P 
IG 
FE 
3N207 
25 
1.5. 
4 
CRSS 
2.5 
PF 
1M 


3N208 
P 
IG 
FE 
3N208 
25 
1.5- 
4 
CRSS 
2.5 
PF 
1M 


3N211 
N 
IG 
FE 
3N211 
35 
6-40 
17·40 
NF 
3.508 
200M 


3N212 
N 
IG 
FE 
JN212 
35 
6-40 
17·40 
CRSS 
.05 
PF 
1M 


3N213 
N 
IG 
FE 
3N213 
40 
6-40 
15-35 
CRSS 
.05 
PF 
1M 


3N2U 
N 
IG 
FE 
3N2U 
20 
'50- 
6 
CRSS 
2 PF 
1M 


3N215 
N 
IG 
FE 
3N215 
20 
'50- 
6 
CRSS 
2 PF 
1M 


3N216 
N 
IG 
FE 
3N216 
20 
'50- 
6 
CRSS 
2 PF 
1M 


3N217 
N 
IG 
FE 
3N217 
20 
'50- 
6 
CRSS 
2 PF 
1M 
• 


• 


TRANSISTOR 
INTERCHANGEABILITY 


NONREGISTERED 
FIELD-EFFECT TRANSISTORS 


BKTRICAL 
CHARACTERISTICS 
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~ 


TI 
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TYPE 
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REPLACEMENT 
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(mmho) 
(pf) 
IH.) 


40467A 
RC 
N 
IG 
FE 
20 
10-50 
4-7.5 
CRSS 
.2 PF 
1M 


40468 
RC 
N 
IG 
FE 
20 
5-50 
10 
CRSS 
.2 PF 
1M 


40468A 
RC 
N 
IG 
FE 
20 
5-25 
10 
CRSS 
.2 PF 
1M 


40559 
RC 
N 
IG 
FE 
20 
5-50 
CRSS 
.2 PF 
1M 


40559A 
RC 
N 
IG 
FE 
20 
5-25 
CRSS 
.3 PF 
1M 


40600 
RC 
N 
IG 
FE 
3N211 
20 
CRSS 
.03 
PF 
1M 


40601 
RC 
N 
IG 
FE 
3N211 
20 
CRSS 
.03 
PF 
1M 


40602 
RC 
N 
IG 
FE 
3N211 
20 
CRSS 
.03 
PF 
1M 


40603 
RC 
N 
IG 
FE 
3N211 
20 
CRSS 
.03 
PF 
1M 


40604 
RC 
N 
IG 
FE 
3N211 
20 
CRSS 
.03 
PF 
1M 


40673 
RC 
N 
IG 
FE 
3N211 
20 
5-35 
6 
CRSS 
.03 
PF 
1M 


4360TP 
TI 
P 
J 
FE 
A5T5462 
20 
3-30 
2-8 
20 
NF 
5 D8 
100 


5033TP 
TI 
P 
J 
GP 
AST5460 
20 
.3-3.5 
1- 
25 
NF 
2 D8 
lK 


A5T3821 
TI 
N 
J 
GP 
A5T3821 
50 
.5-2.5 
1.5-4.5 
6 
NF 
5 D8 
10 


A5T3822 
TI 
N 
J 
GP 
A5T3822 
50 
2-10 
3-6.5 
6 
NF 
5 D8 
10 


A5T3823 
TI 
N 
J 
GP 
A5T3823 
30 
4-20 
3.5-6.5 
6 
NF 
2.5 
D8 
100M 


A5T3824 
TI 
N 
J 
GP 
A5T384 
50 
12-24 
6 
CRSS 
3 PF 
1M 


A5T5460 
TI 
P 
J 
GP 
A5T5460 
40 
1-5 
1-4 
7 
NF 
2.5 
D8 
100 


A5T5461 
TI 
P 
J 
GP 
A5T5461 
40 
2-9 
1.5-5 
7 
NF 
2.5 
D8 
100 


A5T5462 
TI 
P 
J 
GP 
A5T5462 
40 
4-16 
2-6 
7 
NF 
2.5 
D8 
100 


A5T6449 
TI 
N 
J 
HV 
A5T6449 
300 
2-10 
.5- 3 
10 
CRSS 
5 PF 
1M 


A5T5450 
TI 
N 
J 
HV 
A5T6450 
200 
2-10 
.5- 3 
10 
CRSS 
5 PF 
1M 


C413N 
CR 
N 
J 
2N6451 
15 
10- 
25-40 
80 
CRSS 
30 
PF 
1M 


C680 
CR 
N 
J 
15 
.08-.4 
.2-.5 


C681 
CR 
N 
J 
15 
.08-04 
.2-5 


C682 
CR 
N 
J 
2N3460 
15 
.4-1.6 
A-I 


C683 
CR 
N 
J 
2N3460 
15 
04-1.6 
A-I 


C684 
CR 
N 
J 
2N3459 
15 
1.5-6 
.6-1.5 


C685 
CR 
N 
J 
2N3459 
15 
1.5-6 
.6-1.5 


C6690 
CR 
N 
J 
2N3458 
45 
CRSS 
5 PF 
1M 


C6691 
CR 
N 
J 
2N3458 
25 
CRSS 
5 PF 
1M 


C6692 
CR 
N 
J 
2N3459 
25 
CRSS 
5 PF 
1M 


CM600 
CR 
N 
J 
2N4857 
10 
CRSS 
6.5 
PF 
1M 


CM601 
CR 
N 
J 
2N4856 
15 
CRSS 
6.5 
PF 
1M 


CM602 
CR 
N 
J 
2N4856 
30 
CRSS 
6.5 
PF 
1M 


CM603 
CR 
N 
J 
2N4856 
15 
CRSS 
6.5 
PF 
1M 


CM640 
CR 
N 
J 
20 
.5- 
CRSS 
5 PF 
1M 


CM641 
CR 
N 
J 
2N4858 
20 
3- 
CRSS 
5 PF 
1M 


CM642 
CR 
N 
J 
2N4858 
20 
10- 
CRSS 
5 PF 
1M 


CM643 
CR 
N 
J 
2N4857 
20 
15- 
CRSS 
5 PF 
1M 
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CM6H 
CR 
N 
J 
2N4858 
JO 
10- 
CRSS 
5 PF 
1M 


CM645 
CR 
N 
J 
2N4857 
JO 
15- 
CRSS 
5 PF 
1M 


CM646 
CR 
N 
J 
2N4856 
JO 
JO- 
CRSS 
5 PF 
1M 


CM647 
CR 
N 
J 
2N4856 
JO 
50- 
CRSS 
5 PF 
1M 


CM697 
CR 
N 
J 
25 
JO- 
CRSS 
20 
PF 
1M 


CMX740 
CR 
N 
J 
JO 
500· 
CRSS 
60 
PF 
1M 


DU4JJ9 
IN 
N 
J 
50 
.5·1.5 
.8·2.4 
7 
CRSS 
J PF 
1M 


DU4J40 
IN 
N 
J 
2N5047 
50 
1.2·J.6 
1.3.J 
7 
CRSS 
J PF 
1M 


ElOO 
IN 
N 
J 
2N5950 
JO 
.2·20 
.5- 
8 
CRSS 
J PF 
1M 


EIOI 
IN 
N 
J 
A5TJ821 
JO 
.2·1 
.5- 
8 
CRSS 
J PF 
1M 


EI02 
IN 
N 
J 
2N595J 
JO 
.9·4.5 
1· 
8 
CRSS 
J PF 
1M 


El0J 
IN 
N 
J 
2N5950 
JO 
4·20 
1.5. 
8 
CRSS 
J PF 
1M 


El08 
IN 
N 
J 
20 
80- 
85 
CRSS 
15 
PF 
1M 


El09 
IN 
N 
J 
20 
40· 
85 
CRSS 
15 
PF 
1M 


El10 
IN 
N 
J 
20 
10- 
85 
CRSS 
15 
PF 
1M 


Ell1 
IN 
N 
J 
T1S7J 
25 
20· 
28 
CRSS 
5 PF 
1M 


E112 
IN 
N 
J 
TIS74 
25 
5· 
28 
CRSS 
5 PF 
1M 


EllJ 
IN 
N 
J 
11$75 
25 
2· 
28 
CRSS 
5 PF 
1M 


EJOO 
IN 
N 
J 
2N5245 
25 
6-JO 
4.5- 
5.5 
CRSS 
1.7 
PF 
1M 


FE0654A 
F 
N 
J 
2N5950 
25 
10·40 
4.5-9 
20 
CRSS 
5 PF 
1M 


FE0654B 
F 
N 
J 
2N5951 
25 
J-12 
3.5·8 
20 
CRSS 
5 PF 
1M 


FEJ819 
F 
N 
J 
2N595J 
25 
2-20 
2-6.5 
8 
CRSS 
4 PF 
1M 


FE5245 
F 
N 
J 
2N5245 
JO 
5-15 
4- 
4.5 
CRSS 
1.2 
PF 
1M 


FE5246 
F 
N 
J 
2N5246 
JO 
1.5-7 
2.5· 
4.5 
CRSS 
1.2 
PF 
1M 


FE5247 
F 
N 
J 
2N5247 
JO 
8-24 
4· 
4.5 
CRSS 
1.2 
PF 
1M 


FE5457 
F 
N 
J 
2N595J 
25 
1-5 
1-5 
7 
CRSS 
J PF 
1M 


FE5458 
F 
N 
J 
2N5952 
25 
2·9 
1.5-5.5 
7 
CRSS 
J PF 
1M 


FE5459 
F 
N 
J 
2N5950 
25 
4-16 
2-6 
7 
CRSS 
J PF 
1M 


FE5484 
F 
N 
J 
2N595J 
2S 
1·5 
2.5· 
5 
CRSS 
1.2 
PF 
1M 


FE5485 
F 
N 
J 
2N5952 
25 
1-5 
2.5- 
5 
CRSS 
1.2 
PF 
1M 


FE5486 
F 
N 
J 
2N5949 
25 
4·10 
J- 
5 
CRSS 
1.2 
PF 
1M 


FT0654A 
F 
N 
J 
50 
10-40 
4.5-9 
20 
CRSS 
5 PF 
1M 


FT06548 
F 
N 
J 
50 
10-40 
4.5·9 
20 
CRSS 
5 PF 
1M 


FT0654C 
F 
N 
J 
50 
J·12 
J.5-8 
20 
CRSS 
5 PF 
1M 


FT0654D 
F 
N 
J 
50 
J·12 
J.5-8 
20 
CRSS 
5 PF 
1M 


FT701 
F 
P 
IG 
JN207 
JO 
1.2- 


FT70J 
F 
P 
IG 
JN160 
30 
2.5· 
15 
CRSS 
J PF 
1M 
FT704 
F 
P 
IG 
JNI6J 
30 
.J. 
4.5 
CRSS 
.7 PF 
1M 


FTJ820 
F 
P 
J 
A5T5460 
20 
.J·15 
.8·5 
J2 
CRSS 
16 
PF 
1M 


IMFJ954 
IN 
N 
J 
2NS545 
40 
.5-5 
1- 
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IMF395•••• 
IN 
N 
J 
2N55.5 
.0 
.5·5 
I· 
IMF3955 
IN 
N 
J 
2N55.7 
.0 
.5-5 
1- 


IMF3955••• 
IN 
N 
J 
2N55'6 
.0 
.5·5 
1- 


IMF3956 
IN 
N 
J 
2N55'7 
.0 
.5-5 
1- 


IMF3957 
IN 
N 
J 
2N55.7 
'Q 
.5-5 
1- 
IMF3958 
IN 
N 
J 
2N50'5 
.0 
.5·5 
1· 


ITl08 
IN 
N 
J 
2N52'5 
25 
5-25 
.. 
5 
CRSS 
1.2 PF 
1M 
ITl09 
IN 
N 
J 
20 
15·'0 
7.5· 
6 
CRSS 
1.8 PF 
1M 


ITl700 
IN 
P 
IG 
3NI63 
.0 
2-. 
5 
CRSS 
1.2 PF 
1M 
ITl70! 
IN 
p 
IG 
3NI63 
• 0 
2·• 
5 
CR55 
1.2 PF 
1M 
ITl702 
IN 
P 
IG 
3N163 
30 
1· 
5 
CR55 
1.2 PF 
1M 
ITl750 
IN 
N 
IG 
25 
·10· 
6 
CR55 
1.6 PF 
1M 


IT2700 
IN 
p 
IG 
.0 
2-. 
IT2701 
IN 
P 
IG 
.0 
2-. 
ITE3066 
IN 
N 
J 
2N5953 
.5 
.8·' 
.3- 
10 
CR55 
1.5 PF 
1M 


ITE3067 
IN 
N 
J 
2N3'60 
.5 
.2-1 
.25· 
10 
CR55 
1.5 PF 
1M 


ITE3068 
IN 
N 
J 
'5 
.05-.25 
.15· 
10 
CR55 
1.5 PF 
1M 


ITE.117 
IN 
N 
J 
.0 
.02·.09 
.06- 
3 
CR55 
1.5 
PF 
1M 
ITE.118 
IN 
N 
J 
.0 
.08·.24 
.07· 
3 
CR55 
1.5 PF 
1M 
JTE'119 
IN 
N 
J 
.0 
.2-1 
.09- 
3 
CR55 
1.5 PF 
1M 


ITE.338 
IN 
N 
J 
2N3.60 
.0 
.2·.6 
.5· 
7 
CR55 
3 PF 
1M 


ITE.339 
IN 
N 
J 
2N3'60 
.0 
.5-1.5 
.7- 
7 
CR55 
3 PF 
1M 
ITE.3.0 
IN 
N 
J 
2N5953 
.0 
1.2·3.6 
1- 
7 
CR55 
3 PF 
1M 
ITE.3'1 
IN 
N 
J 
2N5953 
.0 
3·9 
1.5- 
7 
CR55 
3 PF 
1M 


ITE.391 
IN 
N 
J 
TI573 
30 
50-150 
16 
CR55 
5 PF 
1M 
ITE.392 
IN 
N 
J 
T157' 
30 
25-75 
16 
CR55 
5 PF 
1M 
ITE.393 
IN 
N 
J 
TI575 
30 
5·30 
16 
CR55 
5 PF 
1M 
ITE"16 
IN 
N 
J 
2N52.5 
25 
.-20 
3- 
5 
CR55 
1.2 PF 
1M 


ITE'867 
IN 
N 
J 
2N3'60 
35 
.• ·1.2 
.7• 
25 
CR5S 
5 PF 
1M 
ITE.868 
IN 
N 
J 
2N3'59 
35 
1-3 
1· 
25 
CR55 
5 PF 
1M 
ITE.869 
IN 
N 
J 
2N5953 
35 
2.5·7.5 
1.3- 
25 
CR55 
5 PF 
1M 
KE3684 
IN 
N 
J 
2N5953 
50 
2.5·7.5 
2·3 
5 
CR55 
1.5 PF 
1M 


KE3685 
IN 
N 
J 
A5T3821 
50 
1·3 
1.5·2.5 
5 
CR55 
1.5PF 
1M 
KE3686 
IN 
N 
J 
50 
.• -1.2 
1·2 
5 
CR55 
1.5 PF 
1M 
KE3687 
IN 
N 
J 
50 
.1·.5 
.5-1.5 
5 
CR55 
1.5 PF 
1M 
KE3823 
IN 
N 
J 
A5T3823 
30 
.·20 
3.2- 
6 
CR55 
2 PF 
1M 


KE3970 
IN 
N 
J 
TI573 
.0 
50-150 
25 
CR55 
6 PF 
1M 
KE3971 
IN 
N 
J 
T157' 
.0 
25-75 
25 
CR55 
6 PF 
1M 
KE3972 
IN 
N 
J 
TI575 
.0 
5-30 
25 
CR55 
6 PF 
1M 
KE.091 
IN 
N 
J 
TI573 
.0 
30· 
16 
CR55 
5 PF 
1M 
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KU092 
IN 
N 
J 
TlS74 
40 
15- 
16 
CRSS 
5 PI 
1M 


KE4093 
IN 
N 
J 
TlS75 
40 
8- 
16 
CRSS 
5 PI 
1M 


KE4220 
IN 
N 
J 
A5T3821 
30 
_5-J 
1-4 
6 
CRSS 
2 PI 
1M 


KE4221 
IN 
N 
J 
A5TJ822 
JO 
2-6 
2-5 
6 
CRSS 
2 PI 
1M 


KE4222 
IN 
N 
J 
A5TJ822 
JO 
5-15 
2.5-6 
6 
CRSS 
2 PI 
1M 
KE422J 
IN 
N 
J 
2N5950 
JO 
3-18 
2.7· 
6 
CRSS 
2 PI 
1M 


KE..422 
•• 
IN 
N 
J 
2N5949 
JO 
2·20 
1.7- 
6 
CRSS 
2 PI 
1M 
KE4J91 
IN 
N 
J 
TIS7J 
40 
50-150 
14 
CRSS 
J.5 PI 
1M 


KE4J92 
IN 
N 
J 
TIS74 
40 
25-75 
14 
CRSS 
J.5 PI 
1M 
KE4J9J 
IN 
N 
J 
TIS75 
40 
5-JO 
14 
CRSS 
J.5 PI 
1M 
KE4416 
IN 
N 
J 
2N5245 
JO 
5-15 
4- 
4 
CRSS 
1.2 PI 
1M 
KE4856 
IN 
N 
J 
TIS7J 
40 
50- 
18 
CRSS 
8 PI 
1M 


KE4857 
IN 
N 
J 
TIS74 
40 
20-100 
18 
CRSS 
8 PI 
1M 
KE4858 
IN 
N 
J 
11575 
40 
8-80 
18 
CRSS 
8 PI 
1M 
KE4I59 
IN 
N 
J 
TIS7J 
JO 
50- 
18 
CRSS 
8 PI 
1M 
KE4S60 
IN 
N 
J 
TIS74 
30 
20-100 
18 
CRSS 
8 PI 
1M 


KE4861 
IN 
N 
J 
TIS75 
30 
8-80 
18 
CRSS 
8 PI 
1M 
KE510J 
IN 
N 
J 
2N5952 
25 
1-8 
2-8 
5 
CRSS 
1.2 PI 
1M 
KE51Q-4 
IN 
N 
J 
2N595J 
25 
2-6 
J.5-7.5 
5 
CRSS 
1.2 PI 
1M 
KE5105 
IN 
N 
J 
2N5245 
25 
5-15 
5-10 
5 
CRSS 
1.2 PI 
1M 


Ml00 
51 
N 
IG 
20 
1.5-4.5 
1-2.2 
7.5 
Ml0l 
51 
N 
IG 
20 
4-12 
1.5-J.J 
7.5 
Ml0J 
51 
P 
IG 
JN161 
JO 
CRSS 
4 PI 
1M 
M1Q-4 
51 
P 
IG 
JN161 
JO 
CRSS 
.5 PI 
1M 


Ml06 
51 
P 
IG 
JN208 
JO 
'10- 
2- 
CRSS 
4 PI 
1M 
Ml07 
51 
P 
IG 
JN208 
JO 
'10- 
2- 
CRSS 
4 PI 
1M 
Ml0S 
51 
P 
IG 
3N207 
JO 
'10- 
2- 
CRSS 
4 PI 
1M 
MllJ 
51 
P 
IG 
3N156 
JO 
CRSS 
4 PI 
1M 


MI14 
51 
P 
IG 
JNI60 
40 
• 8_200 
2-4 
CRSS 
4 PI 
1M 
M116 
51 
N 
IG 
JN161 
30 
2.5 
CRSS 
10 PI 
1M 
M117 
51 
N 
IG 
JNI60 
50 
2.5 
CRSS 
8 PI 
1M 
M119 
51 
P 
IG 
JN161 
80 
CRSS 
8 PI 
1M 


MSll 
51 
P 
IG 
JN161 
JO 
-.01 
1- 
CRSS 
4 PI 
1M 
MSllA 
51 
P 
IG 
JN161 
JO 
-.01 
1- 
CRSS 
2.5 PI 
1M 
MS17 
51 
P 
IG 
JN161 
JO 
CRSS 
7 PI 
1M 
MEMSll 
GI 
P 
IG 
JN174 
JO 
'J. 
1· 
CRSS 
2.5 PI 
1M 


MEM511C 
GI 
P 
IG 
JN174 
25 
'J. 
1· 
CRSS 
4 PI 
1M 
MEMS17 
GI 
P 
IG 
25 
'25· 
1.2· 
CRSS 
10 PI 
1M 
MEM517A 
GI 
P 
IG 
25 
'25· 
1.2- 
CRSS 
10 PI 
1M 
MEM517C 
GI 
P 
IG 
25 
'20- 
1.2· 
CRSS 
15 PI 
1M 
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MEM520 
01 
P 
10 
JNI74 
40 
'J. 
I· 
CRSS 
2.5 
PF 
1M 


MEM520C 
01 
P 
IG 
JNI74 
25 
'J. 
I· 
CRSS 
4 PF 
1M 


MEM550 
01 
P 
10 
JN20B 
JO 
'1.5. 
.5· 
CRSS 
1.1 
PF 
1M 


MEM550C 
01 
P 
IG 
JN207 
25 
'1.5- 
CRSS 
4 PF 
1M 


MEM551 
01 
P 
10 
JN20B 
JO 
'1.5· 
.5· 
CRSS 
1.1 
PF 
1M 


MEM551C 
01 
P 
10 
JN207 
25 
'1.5. 
.5· 
CRSS 
4 PF 
1M 


MEM554 
01 
N 
IG 
JN201 
20 
J·JO 
10·1 J 


MEM554C 
01 
N 
IG 
JN201 
20 
J·JO 
B·ll 


MEM556 
01 
P 
10 
JNI74 
50 
'J. 
.8· 
CRSS 
.5 PF 
1M 


MEM556C 
01 
P 
10 
JNI74 
45 
'J. 
]. 
CRSS 
] 
PF 
1M 


MEM557 
01 
N 
10 
20 
J. 
B· 
5 


MEM557C 
01 
N 
10 
20 
J. 
6· 
5 


MEM560 
01 
P 
IG 
JNI61 
J5 
'15· 
2· 
9 
CRSS 
J.5 
PF 
1M 


MEM560C 
01 
P 
IG 
JNI61 
JO 
'10- 
2· 
II 
CRSS 
4.5 
PF 
1M 


MEM562 
01 
N 
IG 
JO 
'5· 
1· 
4 
CRSS 
.5 
PF 
1M 


MEM562C 
01 
N 
10 
JO 
' 5· 
1· 
5 
CRSS 
.6 
PF 
1M 


MEM56J 
01 
N 
10 
JO 
'IS· 
2· 
5 
CRSS 
.6 PF 
1M 


MEM564C 
01 
N 
10 
20 
J. 
B· 
8 
CRSS 
1M 


MEM571C 
01 
N 
10 
JO 
J. 
B· 
6 
CRSS 
.5 PF 
1M 


MEM575 
01 
P 
IG 
25 
'SO- 
lO· 
50 
CRSS 
20 
PF 
1M 


MEM614 
01 
N 
IG 
JN20J 
20 
1·20 
6-10 
8 


MEM655 
01 
N 
IG 
20 
1·20 
6· 
7 


MEM660 
01 
N 
10 
JN214 
20 
·10 
7 
I 
PF 
1M 


MFE2000 
M 
N 
J 
2N4416 
25 
4·10 
2.5-6 
5 
CRSS 
I 
PF 
1M 


MFE2001 
M 
N 
J 
2N5247 
25 
B·20 
4·B 
5 
CRSS 
I 
PF 
1M 


MFE2004 
M 
N 
J 
2N4B60 
JO 
8· 
16 
CRSS 
5 PF 
1M 


MFE2005 
M 
N 
J 
2N4859 
JO 
IS· 
16 
CRSS 
5 PF 
1M 


MFE2006 
M 
N 
J 
2N4B59 
JO 
JO- 
16 
CRSS 
5 PF 
1M 


MFE2007 
M 
N 
J 
2N4B60 
25 
8· 
JO 
CRSS 
IS 
PF 
1M 


MFE200B 
M 
N 
J 
2N4B59 
25 
20- 
JO 
CRSS 
IS 
PF 
1M 


MFE2009 
M 
N 
J 
2N4B59 
25 
50· 
JO 
CRSS 
IS 
PF 
1M 


MfE2010 
M 
N 
J 
2N4B59 
25 
IS· 
50 
CRSS 
20 
PF 
1M 


MfE2011 
M 
N 
J 
25 
40- 
50 
CRSS 
20 
PF 
1M 


MFE2012 
M 
N 
J 
25 
100- 
50 
CRSS 
20 
PF 
1M 


MFE209J 
M 
N 
J 
2N5J5B 
50 
.1·] 
.25·.5 
6 
CRSS 
2 PF 
1M 


MFE2094 
M 
N 
J 
2N5J59 
50 
.4-1.4 
.J5·] 
6 
CRSS 
2 PF 
1M 


MFE2095 
M 
N 
J 
2N5J60 
50 
I·J 
.4·.B 
6 
CRSS 
2 PF 
1M 


MFE21JJ 
M 
N 
J 
2N4B60 
JO 
25· 
12· 
20 
CRSS 
5 PF 
1M 


MFEJOOI 
M 
N 
10 
JNI28 
JO 
.5·6 
]·J.5 
5 
CRSS 
1.5 
PF 
1M 


MFEJOO2 
M 
N 
10 
JNI69 
20 
5 
CRSS 
I 
PF 
1M 
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MFE3003 
M 
P 
IG 
3NI56 
20 
5 
CRSS 
1 PF 
1M 


MFE300. 
M 
N 
IG 
20 
2-10 
2- 
._S 
CRSS 
_2 PF 
1M 


MFE300S 
M 
N 
IG 
20 
2-10 
2- 
._S 
CRSS 
_2 PF 
1M 


MFE3006 
M 
N 
IG 
3N203 
35 
2-18 
8-18 
6 


MFE3007 
M 
N 
IG 
3N201 
35 
5-20 
10-18 
5.5 


MFE3008 
M 
N 
IG 
3N203 
35 
2-20 
8-18 
6 


MFE3020 
M 
P 
IG 
3N207 
25 
'10-75 
.5- 
7 
CRSS 
1.5 
PF 
1M 


MFE3021 
M 
P 
IG 
2S 
'10-75 
_5- 
7 
CRSS 
1.5 
PF 
1M 


MFE'OO7 
M 
P 
J 
.0 
_5-1 
_9-2.7 
7 
CRSS 
2 PF 
1M 


MFE'008 
M 
P 
J 
.0 
_8-1.6 
1-3 
7 
CRSS 
2 PF 
1M 


MFE'OO9 
M 
P 
J 
.0 
1.5-3 
1.5-3.5 
7 
CRSS 
2 PF 
!M 


MFE'Ol0 
M 
P 
J 
.0 
2_5-5 
2-. 
7 
CRSS 
2 PF 
1M 


MFUOll 
M 
P 
J 
.0 
'-8 
2_2.• _5 
7 
CRSS 
2 PF 
1M 


MPFI02 
M 
N 
J 
2N3819 
25 
2-20 
2-7_5 
7 
CRSS 
3 PF 
1M 


MPF108 
M 
N 
J 
2N3819 
25 
1.5-2. 
2-7_5 
6_5 
CRSS 
2.5 
PF 
1M 


MFE'012 
M 
P 
J 
.0 
7-U 
2_5-5 
7 
CRSS 
2 PF 
1M 


MMT3823 
M 
N 
J 
2N3823 
30 
5-20 
3-8 
7 
CRSS 
3 PF 
1M 


MPFI02 
M 
N 
J 
RF 
2N3819 
25 
2-20 
2-7_5 
7 
CRSS 
3 PF 
1M 


MPF103 
M 
N 
J 
2N5953 
25 
1-5 
1-5 
7 
CRSS 
3 PF 
1M 


MPF10. 
M 
N 
J 
2N5952 
25 
2-9 
1.5-5.5 
7 
CRSS 
3 PF 
1M 


MPF105 
M 
N 
J 
2N5951 
25 
.-16 
2-6 
7 
CRSS 
3 PF 
1M 


MPF106 
M 
N 
J 
2N5952 
25 
.-10 
2_5- 
5 
CRSS 
1.2 
PF 
1M 


MPFI07 
M 
N 
J 
2N59S0 
25 
8-20 
.- 
5 
CRSS 
1.2 
PF 
1M 


MPFI08 
M 
N 
J 
RF 
2N3819 
25 
1.5-2. 
2-7_5 
6_5 
NF 
2_5 DB 
lK 


MPFI09 
M 
N 
J 
GP 
2N3819 
25 
_5-2' 
_8-6 
7 
NF 
2_5 DB 
lK 


MPFlll 
M 
N 
J 
GP 
2N3819 
20 
_5-20 
_5-3 
._5 
CRSS 
1.5 
PF 
1M 


MPFI12 
M 
N 
J 
RF 
2N3819 
25 
1-25 
1-7_5 


MPFI20 
M 
N 
IG 
25 
2-18 
8-18 
._5 
CRSS 
7 PF 
1M 


MPFI21 
M 
N 
IG 
25 
5-30 
10-20 
._5 
CRSS 
6 PF 
1M 


MPF122 
M 
N 
IG 
25 
2-20 
8-18 
._5 
CRSS 
7 PF 
1M 


MPF161 
M 
P 
J 
GP 
2N5.62 
.0 
_5-U 
_8-6 
7 
NF 
2_5 DB 
lK 


NF500 
NA 
N 
J 
2N3823 
25 
1-30 
2- 
5 
CRSS 
1.2 
PF 
1M 


NF501 
NA 
N 
J 
2N3823 
15 
1-30 
2- 
5 
CRSS 
1.2 
PI 
1M 


NF506 
NA 
N 
J 
2N'416 
25 
.-15 
2_5- 
4 
CRSS 
, 
PF 
1M 


NF510 
NA 
N 
J 
2N4861 
30 
5- 
20 


NF51! 
NA 
N 
J 
2N4861 
20 
S- 
20 


NFS20 
NA 
N 
J 
2N3822 
30 
1·10 
_5- 


NF521 
NA 
N 
J 
2N3821 
30 
_1-2 
_.- 


NFS22 
NA 
N 
J 
2N3822 
20 
1-10 
_5- 


NF523 
NA 
N 
J 
2N3821 
20 
_1-2 
.4- 
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NF530 
NA 
N 
J 
2N3459 
30 
)·10 
.5· 


NF531 
NA 
N 
J 
2N3460 
30 
.1·2 
.4· 


NF532 
NA 
N 
J 
2N3459 
20 
1·10 
.5- 


NF533 
NA 
N 
J 
2N3460 
20 
.1·2 
.4. 


NF580 
NA 
N 
J 
25 
25 
CRSS 
13 
PF 
1M 


NF581 
NA 
N 
J 
25 
25 
CRSS 
13 
PF 
1M 


NF582 
NA 
N 
J 
25 
25 
CRSS 
13 
PF 
1M 


NF583 
NA 
N 
J 
25 
25 
CRSS 
13 
PF 
1M 


NF584 
NA 
N 
J 
15 
25 
CRSS 
13 
PF 
1M 


NF585 
NA 
N 
J 
15 
25 
CRSS 
13 
PF 
1M 


NF4445 
NA 
N 
J 
25 
150· 
50 
CRSS 
25 
PF 
1M 


NF4446 
NA 
N 
J 
25 
100- 
50 
CRSS 
25 
PF 
1M 


NF4447 
NA 
N 
J 
20 
150- 
50 
CRSS 
25 
PF 
1M 


NF4448 
NA 
N 
J 
20 
100- 
50 
CRSS 
25 
PF 
1M 


NF5457 
NA 
N 
J 
2N3459 
25 
1·5 
1·5 
7 
CRSS 
3 PF 
1M 


NF5458 
NA 
N 
J 
2N3459 
25 
2-9 
1.5·5.5 
7 
CRSS 
3 PF 
1M 


NF5459 
NA 
N 
J 
2N3458 
25 
4·16 
2-6 
7 
CRSS 
3 PF 
1M 


NF5485 
NA 
N 
J 
2N4416 
25 
4-10 
3· 
5 
CRSS 
I 
PF 
1M 


NF5486 
NA 
N 
J 
2N4416 
25 
8·20 
3.5· 
5 
CRSS 
I 
PF 
1M 


NF5555 
NA 
N 
J 
25 
15· 
5 
CRS5 
1.2 
PF 
1M 


NF5638 
NA 
N 
J 
2N4391 
30 
50- 
10 
CRSS 
4 PF 
1M 


NF5639 
NA 
N 
J 
2N4392 
30 
25· 
10 
CRSS 
4 PF 
1M 


NF5640 
NA 
N 
J 
2N4393 
30 
5· 
10 
CRSS 
4 PF 
1M 


NF5653 
NA 
N 
J 
2N4856 
30 
40- 
10 
CRSS 
3.5 
PF 
1M 


NF5654 
NA 
N 
J 
2N4857 
30 
15· 
10 
CRSS 
3.5 
PF 
1M 


SU2028 
IN 
N 
J 
50 
.25-1.3 
.3· 


SU2029 
IN 
N 
J 
50 
.8·3 
.4· 


SU2031 
IN 
N 
J 
50 
.8·3 
.4· 


SU2032 
IN 
N 
J 
2N5545 
50 
1·10 
1.5. 


SU2033 
IN 
N 
J 
2N5545 
50 
5·20 
2.5· 


5U2034 
IN 
N 
J 
2N5547 
50 
1·\0 
1.5. 


SU2035 
IN 
N 
J 
2N5547 
50 
5·20 
2.5· 


SU2098 
IN 
N 
J 
2N5545 
30 
1·8 
I· 


SU2098A 
IN 
N 
J 
2N5545 
50 
1-8 
1.5. 


SU2098B 
IN 
N 
J 
50 
)·8 
1.5. 


SU2099 
IN 
N 
J 
2N5547 
30 
1·8 
1· 


SU2099A 
IN 
N 
J 
2N5547 
50 
1·8 
1.5. 


SX3819 
TI 
N 
J 
AF 
2N5949/53 
25 
2·20 
2-6.5 
8 
CRSS 
4 PF 
1M 


SX3820 
TI 
P 
J 
AF 
A5T5460/62 
20 
.3-15 
.8·5 
32 
CRSS 
16 
PF 
1M 


TIS14 
TI 
N 
J 
TIS14 
30 
.5·15 
)·7.5 
8 
CRSS 
4 PF 
1M 
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TlS25 
TI 
N 
J 
TlS25 
3D 
.5·8 
2·6.5 
6 
CRS5 
2 PI 
1M 


Tl526 
TI 
N 
J 
TI526 
30 
.5·8 
2·6.5 
6 
CR55 
2 PI 
1M 


TlS27 
TI 
N 
J 
Tl527 
30 
.5·8 
2·6.5 
6 
CR5S 
2 PI 
1M 


TI534 
TI 
N 
J 
RI 
2N524B 
30 
4·20 
3.5-6.5 
6 
CR5S 
2 PI 
1M 


TI542 
TI 
N 
J 
5W 
TI575 
25 
10- 
18 
CR5S 
9 PI 
1M 


TI55B 
TI 
N 
J 
GP 
2N5952/53 
25 
2.5·B 
1.3-4 
6 
CR55 
3 PI 
1M 


TI559 
TI 
N 
J 
GP 
2N5949151 
25 
6·25 
2.5·5 
6 
CR55 
3 PI 
1M 


TI567 
TI 
P 
J 
GP 
25 
·40-120 
3.5-6.5 
10 
CR55 
4 PI 
1M 


TI56B 
TI 
N 
J 
GP 
Tl569 
25 
.5-8 
1-6 
8 
CR55 
4 PI 
1M 


TI569 
TI 
N 
J 
GP 
Tl569 
25 
.5-8 
1-6 
8 
CR55 
4 PI 
1M 


TI570 
TI 
N 
J 
GP 
Tl570 
25 
.5·8 
1·6 
8 
CR55 
4 PI 
1M 


TI573 
TI 
N 
J 
5W 
Tl573 
30 
50· 
18 
CR55 
8 PI 
1M 


Tl574 
TI 
N 
J 
SW 
TI574 
30 
20-100 
18 
CR55 
8 PI 
1M 


TI575 
TI 
N 
J 
Tl575 
30 
8-80 
18 
CR55 
8 PI 
1M 


TI578 
TI 
N 
J 
HV 
A5T6449 
300 
2·10 
.75·3 
15 
CR55 
3 PI 
1M 


TIS79 
TI 
N 
J 
HV 
A5T6450 
200 
2·10 
.75·3 
15 
CR55 
3 PI 
1M 


TI588 
TI 
N 
J 
RI 
TI588 
30 
5-15 
4.5-7.5 
4.5 
NI 
208 
100M 


U110 
51 
P 
J 
20 
.1-1 
.11- 
6 


UI12 
51 
P 
J 
20 
.9·9 
1· 
17 


UU6 
51 
P 
J 
20 
025· 
.06· 
6 


UU7 
51 
P 
J 
20 
065- 
.18- 
10 


UU8 
51 
P 
J 
20 
.2· 
.54· 
17 


UU9 
51 
P 
J 
20 
.... 
1. .•. 
30 


U133 
51 
P 
J 
50 
.3-1.5 
.33- 
10 


UI68 
51 
P 
J 
2N2608 
20 
.6·6 
.8- 
65 


U182 
IN 
N 
J 
2N4830 
40 
40-120 
20 
CR55 
6 PI 
1M 


U183 
51 
N 
J 
2N3458 
25 
2-20 
1.6- 
8 
CR55 
4 PI 
1M 


U184 
51 
N 
J 
2N •• 
16 
25 
3-30 
3·8.5 
4 
CR55 
1 PI 
1M 


U197 
51 
N 
J 
2N3460 
30 
.1-1 
.2- 
7 


U198 
51 
N 
J 
2N3459 
30 
.6-6 
.6- 
7 


U199 
51 
N 
J 
2N3458 
30 
.3-20 
1.5- 
7 


U200 
51 
N 
J 
2N5549 
30 
3·25 
30 
CR55 
8 PI 
1M 


U201 
51 
N 
J 
2N4861 
30 
15·75 
30 
CR55 
8 PI 
1M 


U202 
51 
N 
J 
2N4860 
30 
30-150 
30 
CR55 
8 PI 
1M 


U221 
51 
N 
J 
50 
50-110 
15-40 
28 
CR55 
7 PI 
1M 


U222 
51 
N 
J 
50 
100-250 
20-50 
28 
CR55 
7 PI 
1M 


U231 
IN 
N 
J 
2N5545 
50 
.5·5 
1- 


U232 
IN 
N 
J 
2N5546 
50 
.5-5 
1· 


U233 
IN 
N 
J 
2N5547 
50 
.5·5 
I· 


U234 
IN 
N 
J 
2N5547 
50 
.5·5 
1· 
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U235 
IN 
N 
J 
2N5045 
50 
.5·5 
1· 
U240 
51 
N 
J 
25 
150· 
70 
CR55 
35 PI 
1M 
U241 
51 
N 
J 
25 
10· 
70 
CR55 
35 PI 
1M 
U242 
51 
N 
J 
20 
150- 
70 
CR55 
35 PI 
1M 


U243 
51 
N 
J 
20 
100- 
70 
CR55 
35 PI 
1M 
U248 
IN 
N 
J 
40 
.03·.5 
U248A 
IN 
N 
J 
40 
.03·.5 
U249 
IN 
N 
J 
40 
.03·.5 


U249A 
IN 
N 
J 
40 
.03-.5 
U250 
IN 
N 
J 
40 
.03·.5 
U250A 
IN 
N 
J 
40 
.03-.5 
U251 
IN 
N 
J 
40 
.03·.5 


U251A 
IN 
N 
J 
40 
.03·.5 
U252 
IN 
N 
J 
25 
7·40 
5·10 
CR55 
1.2 PI 
1M 
U253 
IN 
N 
J 
25 
7-40 
5·10 
CR55 
1.2 PI 
1M 
U254 
IN 
N 
J 
2N4859 
30 
50- 
18 
CR55 
8 PI 
1M 


U255 
IN 
N 
J 
2N486O 
30 
20-100 
18 
CR55 
8 PI 
1M 
U256 
IN 
N 
J 
2N4861 
30 
8-80 
18 
CR55 
8 PI 
1M 
U257 
IN 
N 
J 
2N5047 
25 
5-40 
5-10 
CR55 
1.2 PI 
1M 
U273 
51 
N 
J 
30 
.5-2 
.5- 
2 
CR55 
.5 PI 
1M 


U273A 
51 
N 
J 
30 
.5·2 
.5· 
2 
CR55 
.5 PI 
1M 
U274 
51 
N 
J 
30 
1-4 
.6- 
2 
CR55 
.5 PI 
1M 
U274A 
51 
N 
J 
30 
1·4 
.6- 
2 
CR55 
.5 PI 
1M 
U275 
51 
N 
J 
30 
3-6.5 
.8- 
2 
CR55 
.5 PI 
1M 


U275A 
51 
N 
J 
30 
3-6.5 
.8· 
2 
CR55 
.5 PI 
1M 
U280 
51 
N 
J 
50 
.5-6 
1·3 
6 
CR55 
1.7 PI 
1M 
U281 
51 
N 
J 
50 
.5-6 
1·3 
6 
CR55 
1.7 PI 
1M 
U282 
51 
N 
J 
50 
.5-6 
1-3 
6 
CR55 
1.7 PI 
1M 


U283 
51 
N 
J 
50 
.5-6 
1·3 
6 
CR55 
1.7 PI 
1M 
U284 
51 
N 
J 
50 
.5·6 
1-3 
6 
CR55 
1.7 PI 
1M 
U285 
51 
N 
J 
50 
.5·6 
1·3 
6 
CR55 
1.7 PI 
1M 
U290 
51 
N 
J 
30 
500- 
CR55 
30 PI 
1M 


U291 
51 
N 
J 
30 
200- 
CR55 
30 Pf 
1M 
U300 
51 
P 
J 
40 
30-90 
8-12 
20 
CR55 
5_5 PI 
1M 
U301 
51 
P 
J 
40 
15-60 
8-12 
20 
CR55 
5.5 PI 
1M 
U304 
51 
P 
J 
3D 
30-90 
27 
CR55 
7 PI 
1M 


U305 
51 
P 
J 
30 
15-60 
27 
CR55 
7 PI 
1M 
U306 
51 
P 
J 
30 
5·25 
27 
CR55 
7 PI 
1M 
U310 
51 
N 
J 
2N5549 
25 
20-60 
10-20 
CR55 
2.5 PI 
1M 
U312 
51 
N 
J 
2N5397 
25 
10-30 
6·10 
CR55 
1.2 PI 
1M 
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U1277 
IN 
N 
J 
2N5361 
50 
1.5-8 
.'5- 
6 
CR55 
1.2 PF 
1M 


U1278 
IN 
N 
J 
2N5359 
50 
.5-3 
.35- 
6 
CR55 
1.2 PF 
1M 


UI279 
IN 
N 
J 
2N5362 
50 
.2-1.5 
.25- 
6 
CR55 
1.2 PF 
1M 
U1280 
IN 
N 
J 
2N5359 
50 
.1-10 
.25- 
6 
CR55 
1.2 PF 
1M 


U1281 
IN 
N 
J 
2N55.9 
50 
8- 
18 
CR55 
5 PF 
1M 
U1282 
IN 
N 
J 
2N3.58 
50 
.-20 
2.5- 
18 
CR55 
5 PF 
1M 
U1213 
IN 
N 
J 
2N3.59 
50 
1-10 
1.5. 
18 
CRs5 
5 PF 
1M 
U12•• 
IN 
N 
J 
2N3.58 
50 
.2•• 0 
1- 
18 
CRS5 
5 PF 
1M 


U1285 
IN 
N 
J 
30 
.1- 
.2-1.2 
CR55 
2 PF 
1M 
U1286 
IN 
N 
J 
2N3'59 
30 
.2- 
1-10 
CR55 
8 PF 
1M 
U1287 
IN 
N 
J 
2N.860 
30 
CR5S 
20 PF 
1M 
U1321 
IN 
N 
J 
2N3966 
30 
CR55 
1.3 PF 
1M 


U1322 
IN 
N 
J 
2N3459 
30 
2.5-10 
6 
CR55 
1.3 PF 
1M 
U1323 
IN 
N 
J 
2N3.59 
30 
1-5 
6 
CR55 
1.3 PF 
1M 
U132. 
IN 
N 
J 
2N5362 
30 
.• -2 
1.2- 
6 
CR55 
1.3 PF 
1M 
Ul325 
IN 
N 
J 
30 
.1-.5 
.5- 
6 
CR55 
1.3 PF 
1M 


U17U 
IN 
N 
J 
2N3'59 
25 
.5-5 
..- 
3 
CR55 
1.2 PF 
1M 
UI837E 
IN 
N 
J 
2N52'5 
30 
.-25 
.- 
6 
CR55 
2 PF 
1M 
UI897E 
IN 
N 
J 
TI573 
.0 
30- 
16 
CR55 
5 PF 
1M 
U1891E 
IN 
N 
J 
n57. 
.0 
15- 
16 
CR55 
5 PF 
1M 


U1899E 
IN 
N 
J 
TI575 
.0 
8- 
16 
CR55 
5 PF 
1M 


Ul99.E 
IN 
N 
J 
2N52.5 
30 
5-15 
.- 
• 
CR55 
1 PF 
1M 
U3000 
IN 
N 
J 
2N3'59 
30 
1.5-7.5 
.3- 
CR55 
2 PF 
1M 
U3001 
IN 
N 
J 
2N3.59 
30 
.• -2 
.25- 
CR5S 
2 PF 
1M 


U3002 
IN 
N 
J 
30 
.1-.5 
.2- 
CR55 
2 PF 
1M 
U3010 
IN 
N 
J 
2N3'58 
30 
3-15 
.75- 
CR5S 
3 PF 
1M 
U3011 
IN 
N 
J 
2N3459 
30 
.8•• 
.6- 
CR55 
3 PF 
1M 
U3012 
IN 
N 
J 
2N3'60 
30 
.2-1 
.5- 
CR55 
3 PF 
1M 


UC20 
IN 
N 
J 
2N5358 
30 
.• -2 
.3- 
2 
CRS5 
.8 PF 
1M 
UC21 
IN 
N 
J 
30 
.12-.6 
.2- 
2 
CR55 
_8 PF 
1M 


UC100 
IN 
N 
J 
2N5361 
30 
2.5-7.5 
2- 
5 
CRS5 
1.5 PF 
1M 
UCll0 
IN 
N 
J 
2N5360 
30 
1-3 
1.5- 
5 
CR55 
1.5 PF 
1M 


UC115 
IN 
N 
J 
2N3.59 
30 
1-3 
1.5- 
5 
CR55 
1.5 PF 
1M 
UC130 
IN 
N 
J 
30 
.1-.5 
.5- 
5 
CR55 
1.5 PF 
1M 
UC155 
IN 
N 
J 
2N5364 
30 
10- 
• 
CR55 
1 PF 
1M 
UC200 
IN 
N 
J 
50 
10-30 
6- 
7 
CRS5 
2 PF 
1M 


UC201 
IN 
N 
J 
2N5364 
50 
15- 
7 
CR55 
• PF 
1M 
UC210 
IN 
N 
J 
2N5362 
50 
.-12 
•. 5- 
7 
CR5S 
2 PF 
1M 
UC220 
IN 
N 
J 
2N5360 
50 
1-5 
3- 
7 
CR55 
2 PF 
1M 
UC2.0 
IN 
N 
J 
2N3.59 
50 
1-10 
1.2- 
18 
CR55 
5 PF 
1M 


• 


• 


TRANSISTOR 
INTERCHANGEABILITY 
NONREGISTERED 
FIELD-EFFECT TRANSISTORS 


ELECTRICALCHARACTERISTICS 


~ 
~ 
TI 
RATED 
lOSS 


TYPE 
::> ~ ~ :c 
REPlACEMENT 
DRAIN- 


NUMBER 
t; 
~ 
OR NEAREST 
GATE 
iYhI 
Ciu 
OTHERPARAMETER 
~ .. 
u 
~ ~ 
ii: 
EQUIVALENT 
VOlTAGE 
.ID(onl 
::> 
; 
Z.. 
" 
::Ii 
u 
MIN 
MAX 
MIN 
MAX 
MAX 
SYMBOl 
MAX 
,. 
f 


(VI 
(mAl 
(mAl 
(mmho) 
(mmho) 
(pfl 
(H.) 


UC241 
IN 
N 
J 
2N5361 
50 
1-10 
2- 
20 
CR5S 
5 PF 
1M 
UC250 
IN 
N 
J 
2N4391 
30 
50-150 
25 
CRSS 
7 PF 
1M 
UC251 
IN 
N 
J 
2N4392 
30 
7.5-75 
25 
CRSS 
7 PF 
1M 
Ut400 
IN 
P 
J 
2N3331 
30 
5-15 
3- 
8 
CRSS 
2.5 PF 
1M 


UC401 
IN 
P 
J 
2N3994 
30 
8- 
8 
CRSS 
4 PF 
1M 
UC410 
IN 
P 
J 
2N3330 
30 
2-6 
2.25- 
8 
CRSS 
2.5 PF 
1M 
UC420 
IN 
P 
J 
2N3329 
30 
_5-2.3 
1.5- 
8 
CRSS 
2.5 PF 
1M 
UC703 
IN 
N 
J 
2N5362 
40 
.1-10 
.5-5 
6 


UC704 
IN 
N 
J 
2N5364 
40 
.2-24 
1-10 
8 
UC705 
IN 
N 
J 
2N5364 
40 
.5-50 
2-20 
12 
UC707 
IN 
N 
J 
2N4861 
20 
2.5-250 
5-50 
30 
UC714 
IN 
N 
J 
2N3823 
30 
2-20 
2-6.5 
8 
CRSS 
4 PF 
1M 


UC714E 
IN 
N 
J 
2N5950 
30 
2·20 
2-6.5 
8 
CR5S 
4 PF 
1M 
UC734 
IN 
N 
J 
2N4416 
30 
4-20 
3- 
4 
CRSS 
.8 PF 
1M 
UC734E 
IN 
N 
J 
2N5245 
30 
4-20 
3- 
4.5 
CRSS 
1 PF 
1M 
UC751 
IN 
N 
J 
2N3458 
30 
.1- 
.35- 
10 


UC752 
IN 
N 
J 
2N3458 
30 
.3- 
1· 
17 
UC753 
IN 
N 
J 
2N3458 
30 
.9· 
2.5· 
25 
UC754 
IN 
N 
J 
2N3458 
30 
.5- 
1- 
6 
CRSS 
3 PF 
1M 
UC755 
IN 
N 
J 
2N3458 
30 
4·10 
2· 
6 
CRSS 
3 PF 
1M 


UC756 
IN 
N 
J 
2N3458 
30 
.5-15 
1- 
6 
CRSS 
3 PF 
1M 
UC814 
IN 
P 
J 
2N3331 
25 
.3-15 
_8-5 
16 
CRSS 
8 PF 
1M 
UC851 
IN 
P 
J 
2N2608 
20 
.9-9 
1- 
17 
UC853 
IN 
P 
J 
2N3822 
25 
.065- 
.18- 
10 


UC854 
IN 
P 
J 
2N2608 
25 
.2- 
.54- 
17 
UC855 
IN 
P 
J 
2N2609 
25 
_44- 
1.4- 
25 
UCI700 
IN 
P 
IG 
40 
2-4 
5 
CRSS 
1.2 PF 
1M 
UC1764 
IN 
P 
IG 
3N163 
30 
'3-30 
3 
CRSS 
1 PF 
1M 


UC2130 
IN 
N 
J 
2N5545 
50 
.5-4.5 
1· 
UC2132 
IN 
N 
J 
2N5546 
50 
.5-4.5 
1- 
UC2134 
IN 
N 
J 
2N5547 
50 
.5-4.5 
1- 


UC2136 
IN 
N 
J 
2N5045 
50 
.5-4.5 
1· 


UC2138 
IN 
N 
J 
2N5046 
50 
.5-4.5 
1- 
UC2139 
IN 
N 
J 
2N5047 
30 
.2-6 
.75- 
UC2147 
IN 
N 
J 
2N5047 
30 
.5- 
1- 
UC2148 
IN 
N 
J 
2N5047 
50 
.2- 
2- 


UC2149 
IN 
N 
J 
2N5047 
30 
.5-15 
1- 
UCI766 
IN 
P 
IG 
2N5047 
30 
'5·30 
3_5 
CRSS 
1 PF 
1M 


TRANSISTOR 
INTERCHANGEABILITY 


REGISTERED UNIJUNCTION 
TRANSISTORS 


CHARACTERISTICS 


Z0;: 
>- 


< 
!: 


TYPE 
u 
a:: 
TI 
Po 
" 


IV 
Ip 
IEB20 
u: 
< 
'BB 
NUMBER 
<;; 


...J 
REPLACEMENT 
0 
<Il 
.. 
< 
...J 
U 


ImWI 
(kill 
(mAl 
I"AI 
I"AI 


2N489 
UJT 
P·N 
2N489 
600 
4.7·6.8 
.51-.62 
8 
12 
2 
2N489A 
UJT 
P·N 
2N489A 
600 
4.7·6.8 
.51·.62 
8 
12 
2 
2N4898 
UJT 
P·N 
2N489& 
600 
4.7-6.8 
.51·.62 
8 
6 
2 
2N490 
UJT 
P-N 
2N490 
600 
6.2·9.1 
.51·.62 
8 
12 
2 


2N490A 
UJT 
P·N 
2N490A 
600 
6.2·9.1 
.51·.62 
8 
12 
2 
2N490& 
UJT 
P-N 
2N490& 
600 
6.2·9.1 
.51·_62 
8 
6 
2 
2N491 
UJT 
P·N 
2N491 
600 
4.7-6.8 
.56-_68 
8 
12 
2 
2N491A 
UJT 
P·N 
2N491A 
600 
4.7-6.8 
.56-.68 
8 
12 
2 


2N491& 
UJT 
P-N 
2N4918 
600 
4.7-6.8 
.56-.68 
8 
6 
2 
2N492 
UJT 
P-N 
2N492 
600 
6.2-9.1 
.56-.68 
8 
12 
2 
2N492A 
UJT 
P·N 
2N492A 
600 
6.2·9.1 
.56-.68 
8 
12 
2 
2N4928 
UJT 
P·N 
2N492& 
600 
6.2·9.1 
.56-_68 
8 
6 
2 


2N493 
UJT 
P-N 
2N493 
600 
4.7-6.8 
.62·.75 
8 
12 
2 
2N493A 
UJT 
P-N 
2N493A 
600 
4.7-6.8 
.62-.75 
8 
12 
2 
2N493& 
UJT 
P·N 
2N493& 
600 
4.7·6.8 
.62·.75 
8 
6 
2 
2N494 
UJT 
P·N 
600 
6.2·9.1 
.62·.75 
8 
12 
2 


2N494A 
UJT 
P-N 
600 
6.1·9.1 
.62·.75 
8 
12 
2 
2N494& 
UJT 
P·N 
600 
6.2·9.1 
.62·.75 
8 
6 
2 
2N494C 
UJT 
P-N 
600 
6.2·9.1 
.62-.75 
& 
2 
.02 
2N1671 
UJT 
P-N 
2N1671 
450 
4.7·9.1 
.47·.62 
8 
5 
12 


2N1671A 
UJT 
P·N 
2N1671A 
450 
4.7-9.1 
.47-_62 
8 
25 
12 
2N1671& 
UJT 
P-N 
2N1671& 
450 
4.7·9.1 
.47-.62 
8 
6 
.2 
2N2160 
UJT 
P·N 
2N2160 
450 
4-12 
.47·.80 
8 
25 
12 
2N2307 
UJT 
P·N 
250 
4.5-9.1 
.45-.70 
10 


2N2417 
UJT 
P·N 
2N489 
350 
4.7·6.8 
.51·.62 
5 
20 
12 
2N2417A 
UJT 
P·N 
2N489A 
350 
4.7-6.8 
.51·.62 
5 
20 
12 
2N24178 
UJT 
P·N 
2N4898 
350 
4.7-6.8 
.51·.62 
8 
6 
12 
2N2418 
UJT 
P-N 
2N490 
350 
6.2·9.1 
.51·.62 
5 
20 
12 


2N2418A 
UJT 
P·N 
2N490A 
350 
6.2-9.1 
.51·.62 
5 
20 
12 


2N24188 
UJT 
P-N 
2N490& 
350 
6.2·9.1 
.51·.62 
8 
6 
12 


2N2419 
UJT 
P·N 
2N491 
350 
4.7-6.8 
.56-.68 
5 
20 
12 
2N2419A 
UJT 
P-N 
2N491A 
350 
4.7-6.8 
.56-.68 
5 
20 
12 


2N2419& 
UJT 
P-N 
2N491& 
350 
4.7-6.8 
.56-.68 
8 
6 
12 
2N2420 
UJT 
P-N 
2N492 
350 
6.2·9.1 
.56·.68 
5 
20 
12 


2N2420A 
UJT 
P-N 
2N492A 
350 
6.2·9.1 
.56-_68 
5 
20 
12 
2N24208 
UJT 
P·N 
2N492& 
350 
6.2-9.1 
.56-.68 
8 
6 
12 


2N2421 
UJT 
P·N 
2N493 
350 
4.7-6.8 
.62·.75 
5 
20 
12 
2N2421A 
UJT 
P-N 
2N493A 
350 
4.7-6.8 
.62-.75 
5 
20 
12 


2N2421& 
UJT 
P·N 
2N493& 
350 
4.7-6.8 
.62·.75 
8 
6 
12 
2N2422 
UJT 
P-N 
350 
6.2·9.1 
.62·.75 
5 
20 
12 


2N2422A 
UJT 
P-N 
350 
6_2·9.1 
.62·.75 
5 
20 
12 
2N2422& 
UJT 
P-N 
350 
6.2·9.1 
.62·.75 
8 
6 
12 


• 


• 


TRANSISTOR INTERCHANGEABILITY 
REGISTERED UNIJUNCTION 
TRANSISTORS 


CHARACTERISTICS 


z0 
> 
;:: 
t: 
<t 
a: 
TYPE 
Cd 
TI 
<t 
Po 
'BB 
" 


IV 
Ip 
IEB20 
NUMBER 
... 
...J 
REPLACEMENT 
;;; 
0 


<I) 
.. 


<t 
...J 
U 
(mWI 
(knl 
(mAl 
("AI 
("AI 


2N26"6 
UJT 
P·N 
2N2646 
300 
.•.7-9.1 
.56-.75 
.. 
5 
12 
2N26"7 
UJT 
P·N 
2N2647 
300 
.•.7·9.1 
.68·.82 
8 
2 
.2 
2N28 .•0 
UJT 
P·N 
2N3980 
300 
.•.7-9.1 
."0-.85 
.2 
10 
1 
2N3 .•06 
UJT 
P-N 
.•50 
6.2-9.1 
.53·.59 
8 
20 
12 


2N3"79 
UJT 
P·N 
2N1671A 
.•00 
.•.7·9.1 
..•7·.62 
6 
20 
12 
2N3480 
UJT 
P·N 
2N2646 
.•00 
4.7-9.1 
.56-.75 
.. 
20 
12 
2N3"81 
UJT 
P·N 
2N"853 
.•00 
".7-9.1 
.70-.85 
6 
20 
12 
2N3"82 
UJT 
P-N 
.•00 
.•.7-6.8 
.51·.62 
8 
2 
.02 


2N3 .•83 
UJT 
P-N 
.•00 
.•.7·9.1 
.60-.72 
8 
5 
1 


2N3 .•8.• 
UJT 
P-N 
.•00 
6.2·9.1 
.70-.85 
8 
5 
.2 
2N3679 
UJT 
P-N 
250 
".7-9.1 
.66·.80 
.•.2 
12 
2N3980 
UJT 
P-N 
2N3980 
360 
.•·8 
.68·.82 
1 
2 
.01 


2N .•851 
UJT 
P·N 
2N .•851 
300 
".7-9.1 
.56-.75 
2 
2 
.5 


2N"852 
UJT 
P-N 
2N"852 
300 
4.7-9.1 
.70-.85 
.. 
2 
.1 


2N"853 
UJT 
P-N 
2N"853 
300 
".7-9.1 
.70-.85 
6 
... 
.05 


2N .•870 
UJT 
P-N 
2N"891 
300 
.•-9.1 
.56-.75 
2 
5 
1 


2N"871 
UJT 
P·N 
2N"891 
300 
4·9.1 
.70-.85 
.. 
5 
1 
2N .•891 
UJT 
P·N 
2N"891 
360 
.•-9.1 
.55-.82 
2 
5 
.01 


2N"892 
UJT 
P-N 
2N.•891 
360 
"·9.1 
.51·.69 
.. 
2 
.01 
2N4893 
UJT 
P·N 
2N"893 
360 
.•-12 
.55·.82 
2 
2 
.01 


2N.•89 .• 
UJT 
P-N 
2N"893 
360 
.•-12 
.7.•-.86 
2 
1 
.01 
2N .•9.•7 
UJT 
P-N 
2N.•9.•7 
360 
.•-9.1 
.51·.69 
.. 
2 
.01 
2N .•9.•8 
UJT 
P-N 
2N"9 .•8 
360 
"-12 
.55-.82 
2 
2 
.01 


2N"9"9 
UJT 
P·N 
360 
.•·12 
.7.•·.86 
2 
1 
.01 


2N5"31 
UJT 
P·N 
300 
6-8_5 
.72-.80 
2 
.. 
.01 
2N6027 
PUT 
PNPN 
An6027 
See Doto Sheet On An6Q27 


2N6028 
PUT 
PNPN 
An6028 
Se. 
Data Sheet On An6028 


2N61U 
UJT 
P·N 
300 
I 
5.5·8.2 
I 
.58·.62 
1 
5 
.01 


2N6115 
UJT 
P·N 
300 
I 
5·25 
I 
.58-.62 
I 
15 
.1 
2N6116 
PUT 
PNPN 
2N6116 
Se. 2N6116 Data She.t 
2N6117 
PUT 
PNPN 
2N6117 
Se. 2N611 7 Doto She.t 
2N6118 
PUT 
PNPN 
2N6118 
Se. 2N6118 Data She.t 


2N6119 
PUT 
PNPN 


2N6120 
PUT 
PNPN 


2N6137 
PUT 
PNPN 


2N6138 
PUT 
PNPN 


TRANSISTOR 
INTERCHANGEABILITY 


NONREGISTERED 
UNIJUNCTION 
TRANSISTORS 


CHARACTERISTICS 


a: 
z 
w 
0 
a: 
;: 
> 
:> 
... 


TYPE 
... 
« 
C< 
TI 
<J 
<J 
Po 
IV 
Ip 
IEB20 
NUMBER 
« 
iL 
« 
REPLACEMENT 
'BB 
" 
.. 
...J 
:> 
ijj 
0 
z 
« 
.. 


« 
...J 
:0 
<J 
(mWI 
(knl 
(mAl 
(#Al 
(#Al 


A5T6116 
TI 
PUT PNPN 
A5T6116 
See Data She.t On A5T6116 
A5T6117 
TI 
PUT PNPN 
A5T6117 
See Data Sheet On AST6117 
A5T6118 
TI 
PUT PNPN 
A5T6118 
Se. 
Data Sheet On A5T6118 
An6027 
TI 
PUT PNPN 
An6027 
See Data Sheet On An6Q27 


An6028 
TI 
PUT PNPN 
An6028 
See Data Sheet On An 6028 
MU4891 
M 
UJT 
P-N 
2N4891 
300 
4-9.1 
_55-.82 
2 
5 
.01 
MU4892 
M 
UJT 
P·N 
2N4892 
300 
4-9.1 
.51·.69 
2 
2 
.01 
MU4893 
M 
UJT 
P-N 
2N4893 
300 
4-12 
.55-.82 
2 
2 
.01 


MU4894 
M 
UJT 
P-N 
2N4894 
300 
4-12 
.74-.86 
2 
1 
.01 
TIS.••3 
TI 
UJT 
P-N 
T1543 
300 
4-9.1 
.55-.82 
2 
5 
.01 
TIS43 
TI 
UJT 
P-N 
2N4891 
300 
4-9.1 
.55-.82 
2 
5 
.01 • 


• 


SHORT-FORM 


PRO - ELECTRON 
TRANSISTORS 


MAXIMUM 
RATINGS 
ELECTRICAL CHARACTERISTICS 
TYPE 
> 
PT 
IC 
VCBO 
VCE 
hFE 
VCE(,at} 
~ 
Cob 
NF 
ton 
tof1 
a: 
z 
NUMBER 
<{ 
<{ 
TA=25°( 
@ 
@ 
@ 
@ 
... 
U 
0 
MIN 
MAX 
VCE 
IC 
MA~ 
IC 
MA~ 
MAX 
kHz 
MAX 
MAX 
IC 
.. 


(WI 
(mAl 
(V) 
(V) 
(VI 
(mAl 
(VI 
(mAl 
(pFI 
(dB) 
(nsl 
In,) 
ImAI 


BC107 
N 
lB 
0.30 
200 
50 
45 
110 
450 
5 
2 
0.25 
10 
4.5 
10 
1 
BC107A 
N 
lB 
0.30 
200 
50 
45 
1'0 
220 
5 
2 
0.25 
10 
4.5 
10 
1 
BC107B 
N 
lB 
0.30 
200 
50 
45 
200 
450 
5 
2 
0.25 
10 
4.5 
10 
1 
BC'08 
N 
18 
0.30 
200 
30 
20 
110 
800 
5 
2 
0.25 
10 
4.5 
'0 
1 
BC108A 
N 
18 
0.30 
200 
30 
20 
"0 
220 
5 
2 
0.25 
10 
4.5 
10 
1 


BC'08B 
N 
18 
0.30 
200 
30 
20 
200 
450 
5 
2 
0.25 
10 
4.5 
10 
, 


BC108C 
N 
18 
0.30 
200 
30 
20 
420 
800 
5 
2 
0.25 
10 
4.5 
10 
, 


BC109 
N 
18 
0.30 
200 
30 
20 
200 
800 
5 
2 
0.25 
10 
4.5 
4 
15 
BC109B 
N 
18 
0.30 
200 
30 
20 
200 
450 
5 
2 
0.25 
10 
4.5 
4 
15 
BC109C 
N 
18 
0.30 
200 
30 
20 
420 
800 
5 
2 
0.25 
10 
4.5 
4 
15 


BC140 
N 
39 
1.00 
1000 
80 
40 
40 
250 
1 
100 
1.40 
1000 
25 
250 
850 
100 
BC14(}6 
N 
39 
1.00 
1000 
80 
40 
40 
100 
1 
100 
1.40 
1000 
25 
250 
850 
100 
BC14(}10 
N 39 
1.00 
1000 
80 
40 
63 
160 
, 
100 
1.40 
1000 
25 
250 
850 
100 
BC14(}16 
N 
39 
1.00 
1000 
80 
40 
100 
250 
, 
100 
1.40 
1000 
25 
250 
850 
100 
BC141 
N 
39 
1.00 
1000 
100 
60 
40 
250 
1 
100 
1.40 
1000 
25 
250 
850 
100 


BC141·6 
N 
39 
1.00 
1000 
100 
60 
40 
100 
1 
100 
1.40 
1000 
25 
250 
B50 
100 
BC141-10 
N 
39 
1.00 
1000 
100 
60 
63 
160 
1 
100 
1.40 
1000 
25 
250 
850 
100 
BC141-16 
N 
39 
1.00 
1000 
100 
60 
100 
250 
1 
100 
1.40 
1000 
25 
250 
850 
100 
BC160 
N 
39 
0.90 
1000 
40 
40 
40 
250 
1 
100 
1.40 
1000 
30 
BC16(}6 
P 
39 
0.90 
1000 
40 
40 
40 
100 
1 
100 
1.40 
1000 
30 


BC16(}10 
P 
39 
0.90 
1000 
40 
40 
63 
160 
1 
100 
1.40 
1000 
30 
BC16(}16 
P 
39 
0.90 
1000 
40 
40 
100 
250 
1 
100 
1.40 
1000 
30 
BC16, 
P 
39 
0.39 
1000 
60 
60 
40 
250 
1 
100 
1.40 
1000 
30 
BC161·6 
P 
39 
0.90 
1000 
60 
60 
40 
'00 
1 
'00 
1.40 
1000 
30 
BC161·10 
P 
39 
0.90 
1000 
60 
60 
63 
'60 
1 
100 
'.40 
1000 
30 


BC161-16 
P 
39 
0.90 
1000 
60 
60 
100 
250 
1 
100 
1.40 
1000 
30 
BC182 
N 
X55 
0.30 
200 
60 
50 
100 
480 
5 
2 
0.60 
100 
5 
10 
1 
BC183 
N 
X55 
0.30 
200 
45 
30 
100 
850 
5 
2 
0.60 
100 
5 
10 
1 
BCl84 
N 
X55 
0.30 
200 
45 
30 
250 
5 
2 
0.60 
100 
5 
4 
10 
BC212 
P 
X55 
0.30 
200 
60 
50 
40 
5 
2 
0.60 
100 
10 
1 


BC213 
P 
X55 
0.30 
200 
45 
30 
80 
5 
2 
0.60 
100 
10 
1 
BC214 
P 
X55 
0.30 
200 
45 
30 
140 
5 
2 
0.60 
100 
2 
10 
8C213 
P 
X55 
0.60 
400 
40 
30 
'00 
450 
5 
50 
0.25 
50 
BC231A 
P 
X55 
0.60 
400 
40 
30 
100 
300 
5 
50 
0.25 
50 
BC23'B 
P 
X55 
0.60 
400 
40 
30 
200 
450 
5 
50 
0.25 
50 


BC232 
N 
92 
0.60 
400 
40 
30 
100 
450 
5 
50 
0.30 
100 
BC232A 
N 
92 
0.60 
400 
40 
30 
100 
300 
5 
50 
0.30 
100 
BC232B 
N 
92 
0.60 
400 
40 
30 
200 
450 
5 
50 
0.30 
100 
BC237 
N 
X55 
0.30 
200 
50 
45 
120 
460 
5 
2 
0.60 
100 
4.5 
10 
1 
8C237A 
N 
X55 
0.30 
200 
50 
45 
120 
220 
5 
2 
0.60 
100 
4.5 
10 
1 


BC237B 
N 
X55 
0.30 
200 
50 
45 
180 
460 
5 
2 
0.60 
100 
4.5 
10 
1 
BC238 
N 
X55 
0.30 
200 
30 
20 
120 
800 
5 
2 
0.60 
100 
4.5 
10 
1 
BC238A 
N 
X55 
0.30 
200 
30 
20 
120 
220 
5 
2 
0.60 
'00 
4.5 
10 
1 
BC238B 
N 
X55 
0.30 
200 
30 
20 
180 
460 
5 
2 
0.60 
100 
4.5 
10 
1 
BC238C 
N 
X55 
0.30 
200 
30 
20 
380 
800 
5 
2 
0.60 
100 
4.5 
10 
1 


SHORT-FORM 


PRO - ELECTRON 
TRANSISTORS 


MAXIMUM RATINGS 
ELECTRICAL CHARACTERISTICS 
> 
TYPE 
t- 
PT 
IC 
VCBO 
VCE 
hFE 
VCE(satl 
Cob 
NF 
ton 
toff 
a: 
z 
NUMBER 
<0: 
<0: 
TA = 25°C 
@ 
@ 
@ 
@ 
..J 
(,) 
0 
MIN 
MAX 
VCE 
IC 
MAX 
IC 
MAX MAX 
kHz 
MAX MAX 
IC 
•.. 


IWI 
(mAl 
(VI 
(VI 
(V) 
(mAl 
(VI 
(mAl 
(pF) 
(dBI 
Ins) 
(ns) 
(mAl 


BC239 
N 
X55 
0.30 
200 
30 
20 
210 
800 
5 
2 
0.60 
100 
4.5 
4 
10 
BC239B 
N 
X55 
0.30 
200 
30 
20 
210 
460 
5 
2 
0.60 
100 
4.5 
4 
10 
BC239C 
N 
X55 
0.30 
200 
30 
20 
380 
800 
5 
2 
0.60 
100 
4.5 
4 
10 
8C307 
P 
X55 
0.30 
200 
50 
45 
70 
460 
5 
2 
0.60 
100 
6 
10 
1 
BC307A 
P 
X55 
0.30 
200 
50 
45 
120 
220 
5 
2 
0.60 
100 
6 
10 
1 


BC307B 
P 
X55 
0.30 
200 
50 
45 
180 
460 
5 
2 
0.60 
100 
6 
10 
1 
BC308 
P 
X55 
0.30 
200 
30 
25 
80 
800 
5 
2 
0.60 
100 
6 
10 
1 
BC308A 
P 
X55 
0.30 
200 
30 
25 
120 
220 
5 
2 
0.60 
100 
6 
10 
1 
BC308B 
P 
X55 
0.30 
200 
30 
25 
180 
460 
5 
2 
0.60 
100 
6 
10 
1 
BC308C 
P 
X55 
0.30 
200 
30 
25 
380 
800 
5 
2 
0.60 
100 
6 
10 
1 


BC309 
P 
X55 
0.30 
200 
30 
25 
100 
400 
5 
2 
0.60 
100 
6 
4 
10 
8C309B 
P 
X55 
0.30 
200 
30 
25 
180 
460 
5 
2 
0.60 
100 
6 
4 
10 
8C309C 
p 
X55 
0.30 
200 
30 
25 
380 
800 
5 
2 
0.60 
100 
6 
4 
10 
BC325 
P 
18 
0.35 
50 
60 
60 
40 
120 
0.01 
0.35 
1 
BC3:£ 
P 
18 
0.35 
50 
60 
60 
100 
500 
0.01 
0.35 
1 


BC327 
P 
X55 
0.60 
300 
50 
45 
100 
630 
1 
100 
0.70 
500 
BC327-16 
P 
X55 
0.60 
300 
50 
45 
100 
250 
1 
100 
0.70 
500 
BC327·25 
P 
X55 
0.60 
300 
50 
45 
160 
400 
1 
100 
0.70 
500 
BC327-40 
P 
X55 
0.60 
300 
50 
45 
250 
630 
1 
100 
0.70 
500 
BC328 
P 
X55 
0.60 
300 
30 
25 
100 
630 
1 
100 
0.70 
500 


BC328-16 
P 
X55 
0.60 
300 
30 
25 
100 
250 
1 
100 
0.70 
500 
BC328-25 
P 
X55 
0.60 
300 
30 
25 
160 
400 
1 
100 
0.70 
500 
8C328-40 
P 
X55 
0.60 
300 
30 
25 
250 
630 
1 
100 
0.70 
500 
BC330 
N 
X55 
0.30 
30 
45 
45 
220 
5 
2 
1 
10 
3 
2 
10 
BC382 
N 
X55 
0.30 
100 
50 
45 
100 
850 
5 
2 
0.60 
100 
5 
6 
10 


BC383 
N 
X55 
0.30 
100 
45 
30 
100 
850 
5 
2 
0.60 
100 
5 
6 
10 
BC38-4 
N 
X55 
0.30 
100 
45 
30 
250 
400 
5 
2 
0.60 
100 
5 
6 
10 
BCW62 
P 
Mini 
0.20 
200 
60 
50 
60 
5 
2 
0.60 
100 
10 
1 


BCW63 
P 
Mini 
0.20 
200 
45 
30 
80 
5 
2 
0.60 
100 
10 
1 
BCW64 
P 
Mini 
0.20 
200 
45 
30 
140 
5 
2 
0.60 
100 
10 
1 


BCW82 
N 
Mini 
0.20 
200 
60 
50 
100 
480 
5 
2 
0.60 
100 
5 
10 
1 


8CW83 
N 
Mini 
0.20 
200 
45 
30 
100 
850 
5 
2 
0.60 
100 
5 
10 
1 
BCW8-4 
N 
Mini 
0.20 
200 
45 
30 
250 
5 
2 
0.60 
100 
5 
4 
10 
8CW85 
P 
Mini 
0.30 
200 
90 
60 
150 
350 
5 
2 
0.30 
100 
BCW86 
P 
Mini 
0.30 
200 
70 
50 
150 
350 
5 
2 
0.30 
100 


BCY58 
N 
18 
0.40 
200 
32 
32 
120 
630 
5 
2 
0.35 
10 
6.0 
6.0 
1 
150 
800 
100 
BCY58-7 
N 
18 
0.40 
200 
32 
32 
120 
220 
5 
2 
0.35 
10 
6.0 
6.0 
1 
150 
800 
100 
BCY58-8 
N 
18 
0.40 
200 
32 
32 
180 
310 
5 
2 
0.35 
10 
6.0 
6.0 
1 
150 
800 
100 
BCY58-9 
N 
18 
0.40 
200 
32 
32 
250 
460 
5 
2 
0.35 
10 
6.0 
6.0 
1 
150 
800 
100 
BCY58-1 0 
N 
18 
0.40 
200 
32 
32 
380 
630 
5 
2 
0.35 
10 
6.0 
6.0 
1 
150 
800 
100 


BCY59 
N 
18 
0.40 
200 
45 
45 
120 
630 
5 
2 
0.35 
10 
6.0 
6.0 
1 
150 
800 
100 
BCY59-7 
N 
18 
0.40 
200 
45 
45 
120 
220 
5 
2 
0.35 
10 
6.0 
6.0 
1 
150 
800 
100 
BCY59-8 
N 
18 
0.40 
200 
45 
45 
180 
310 
5 
2 
0.35 
10 
6.0 
6.0 
1 
150 
800 
100 
BCY59-9 
N 
18 
0.40 
200 
45 
45 
250 
460 
5 
2 
0.35 
10 
6.0 
6.0 
1 
150 
800 
100 
BCY59-10 
N 
18 
0.40 
200 
45 
45 
380 
630 
5 
2 
0.35 
10 
6.0 
6.0 
1 
150 
800 
100 


• 


• 


SHORT-FORM 
PRO· ELECTRON TRANSISTORS 


MAXIMUM RATINGS 
ELECTRICAL CHARACTERISTICS 


TYPE 
> 
PT 
IC 
VCE 
hFE 
VCE(s.tl 
Cob 
NF 
ton 
toff 
!:: 
CBO 
NUMBER 
a: z 
TA = 25°C 
@ 
@ 
@ 
@ 
« 
« 
... u 
kHz 
MAX MAX 
IC 
0 
MIN 
MAX 
VCE 
IC 
MAX 
IC 
MAX MAX 
•.. 


(mAl 
(WI 
(mAl 
(VI 
IVI 
IVI 
(mAl 
(VI 
(mAl 
(pFI 
dBI 
(ns) 
(ns) 


BCY78 
P 
18 
0.40 
200 
32 
32 
120 
630 
5 
2 
0.25 
10 
7.0 
6.0 
1 
150 
800 
100 


BCY78-7 
P 
18 
0.40 
200 
32 
32 
120 
220 
5 
2 
0.25 
10 
7.0 
6.0 
1 
150 
800 
100 


BCY78-8 
p 
18 
0.40 
200 
32 
32 
180 
310 
5 
2 
0.25 
10 
7.0 
6.0 
1 
150 
800 
100 


BCY78-9 
P 
18 
0.40 
200 
32 
32 
250 
460 
5 
2 
0.25 
10 
7.0 
6.0 
1 
150 
800 
100 
8CY78-10 
P 
18 
0.40 
200 
32 
32 
380 
630 
5 
2 
0.25 
10 
7.0 
6.0 
1 
150 
800 
100 


BCY79 
P 
18 
0.40 
200 
45 
45 
120 
630 
5 
2 
0.25 
10 
7.0 
6.0 
1 
150 
800 
100 
BCY7!J.7 
P 
18 
0040 
200 
45 
45 
120 
220 
5 
2 
0.25 
10 
7.0 
6.0 
1 
150 
800 
100 
BCY7!J.8 
P 
18 
0.40 
200 
45 
45 
180 
310 
5 
2 
0.25 
10 
7.0 
6.0 
1 
150 
800 
100 
BCY7!J.9 
P 
18 
0.40 
200 
45 
45 
250 
460 
5 
2 
0.25 
10 
7.0 
6.0 
1 
150 
800 
100 
BFl77 
N 
39 
0.80 
50 
100 
60 
20 
10 
15 
6.0 


BF178 
N 39 
0.80 
50 
160 
115 
20 
20 
30 
6.0 
BF179 
N 39 
0.80 
50 
225 
115 
20 
15 
20 
6.0 
BF179A 
N 39 
0.80 
150 
160 
160 
20 
15 
20 
3.5 
BF179C 
N 39 
0.80 
150 
250 
250 
20 
15 
20 
3.5 
BF199 
N 
X55 
0.40 
25 
40 
25 
40 
10 
7 


BF224 
N 
X55 
0040 
40 
45 
30 
30 
10 
7 
0.15 
10 
BF237 
N 
X55 
0.25 
30 
45 
30 
30 
90 
10 
1 
0.15 
10 
BF238 
N 
X55 
0.25 
30 
45 
30 
60 
10 
1 
0.15 
10 
8F240 
N 
X55 
0.25 
25 
40 
40 
67 
220 
10 
1 
0.74 
10 
BF241 
N 
X55 
0.25 
25 
40 
40 
36 
125 
10 
1 
0.74 
10 


BF254 
N 
X55 
0.25 
30 
30 
20 
65 
220 
10 
1 
O. 
BF255 
N 
X55 
0.25 
30 
30 
20 
35 
125 
10 
1 
8F257 
N 39 
1.00 
100 
160 
160 
25 
10 
30 
1.00 
30 
BF258 
N 39 
1.00 
100 
250 
250 
25 
10 
30 
1.00 
30 
BF259 
N 39 
1.00 
100 
300 
300 
25 
10 
30 
1.00 
30 


BF292A 
N 39 
0.80 
300 
150 
150 
30 
50 
10 
9.0 
BF292B 
N 39 
0.80 
300 
190 
190 
30 
50 
10 
9.0 
BF292C 
N 39 
0.80 
300 
220 
220 
30 
50 
10 
9.0 
BF297 
N 
X55 
0.60 
100 
160 
160 
30 
150 
10 
30 
1 
30 
8F298 
N 
X55 
0.60 
100 
250 
250 
30 
150 
10 
30 
1 
30 


BF299 
N 
X55 
0,60 
100 
300 
300 
30 
150 
10 
30 
1 
30 
BF340 
P 
X55 
0.25 
50 
35 
32 
30 
9 
1 
BF341 
P 
X55 
0.25 
50 
35 
32 
45 
150 
9 
1 
BF342 
P 
X55 
0.25 
50 
35 
32 
60 
150 
9 
1 
8F343 
P 
X55 
0.25 
50 
35 
32 
30 
9 
1 


8F523 
N 
X55 
0.60 
50 
50 
45 
30 
10 
15 
BF540 
N 
X55 
0.25 
50 
50 
45 
30 
9 
1 
BF541 
N 
X55 
0.25 
50 
50 
45 
45 
9 
1 
8F542 
N 
X55 
0.25 
50 
50 
45 
60 
9 
1 
8F594 
N 
X55 
0.25 
30 
35 
25 
65 
220 
10 
1 


8F595 
N 
X55 
0.25 
30 
35 
25 
35 
125 
10 
1 
BFR57 
N 
39 
0.80 
100 
160 
160 
25 
10 
30 
BFR58 
N 
39 
0.80 
100 
250 
250 
25 
10 
30 
BFR59 
N 
39 
0.80 
100 
300 
300 
25 
10 
30 
BFX40 
P 
39 
1.00 
1000 
75 
75 
85 
5 
100 
0.50 
500 
20 
100 
400 
500 


SHORT-FORM 


PRO - ELECTRON TRANSISTORS 


MAXIMUM 
RATINGS 
ELECTRICAL CHARACTERISTICS 


TYPE 
> 
PT 
IC 
VCBO 
VCE 
hFE 
VCE(satl 
•... 
Cob 
NF 
'on 
'off 


C< 
Z 
TA = 25°C 
@ 
@ 
@ 
@ 
NUMBER 
« 
« 
..J " 
0 
MIN 
MAX 
VCE 
IC 
MAX 
IC 
MAX 
MAX 
kHz 
MAX 
MAX 
IC 
.. 


(WI 
(mAl 
(VI 
(VI 
(VI 
(mAl 
(VI 
(mAl 
(pFI 
(dBI 
(ns) 
(ns) 
(mAl 


BFX41 
p 
39 
1.00 
1000 
75 
75 
40 
5 
100 
0.50 
500 
20 
100 
400 
500 


BFY56 
N 
39 
1.00 
1000 
80 
45 
30 
150 
10 
150 
0.30 
150 
25 


BSW26 
N 
18 
0.50 
1000 
50 
40 
20 
2 
500 
0.60 
500 
10 
40 
85 
500 


BSW27 
N 39 
1.00 
1000 
60 
50 
30 
2 
500 
0.60 
500 
10 
40 
85 
500 
BSW40 
P 
39 
1.00 
1000 
100 
80 
40 
400 
1 
100 
0.40 
500 
20 
• 


• 


Transistor 
• 
Data Sheets 


• 


In this section 
are data sheets for most of the Texas 
Instruments 
line of standard, 
low-power 
silicon 
transistors. 
(For 
reference 


to Tl's line of silicon power transistors, see either Section 0, Type Number Index, or The Power Semiconductor 
Data Book. 


Excluded 
from 
this volume 
are data 
sheets for 
certain 
obsolescent 
types 
listed 
and so indicated 
in Section 
0, Type 
Number 


Index. 
Loose-leaf 
data sheets for these devices may be available 
upon 
request. 


Many 
of 
the 
JEDEC-registered 
types 
are available 
in repack3ged 
form. 
The 
designations 
of 
these 
repackaged 
devices 
are 


derived 
from 
the original 
JEDEC 
type 
numbers 
by replacing 
the 2N or 3N prefix 
with 
a prefix 
explained 
in the table below. 


"Repackaging" 
may 
mean 
providing 
a plastic-encapsulated 
(Silecttj 
equivalent 
for 
a metal-cased 
type 
(for 
example, 
the 


A5T2222 
is a Silec! 
lOO-mii 
pin·circle 
equivalent 
for 
the metal-cased 
2N2222) 
or perhaps different 
basing 
(lead locations) 


from 
the 
registered 
type 
(for 
example, 
the 
A5T3904 
is a Silec! 
lOO·mil 
pin-circle 
equivalent 
of the plastic·encapsulated, 


2N3904 
which 
is registered 
with 
the 
in-line-lead 
TD-92 
package.) 
In the case of the A4T 
prefix 
for 
unmounted 
transistor 


chips, "repackaging" 
means no package at all. 


LEAD 
LEAD 
LEAD 
TRANSISTOR 
t 
2 
3 


Multijunction 
Emitter 
Base 
Collector 


Field·Effect 
Source 
Drain 
Gate 


Programmable 
Unijunction 
Cathode 
Gate 
Anode 


A6T 


LEAD 


t 


Base 


LEAD 
LEAD 
LEAD 
TRANSISTOR 
1 
2 
3 


Multijunction 
Emitter 
Collector 
Base 


Programmable 
Unijunction 
Anode 
Cathode 
Gate 


'238 


TO-92 Silec!' 
Package 


tTrademark 
of Texas 
Instruments 
Incorporated 


AST 


LEAD 
LEAD 
LEAD 
TRANSISTOR 


1 
2 
3 


Multijunction 
Emitter 
Sase 
Collector 


Beam-Lead 
transistors, 


200-mil 
pin circle 


(not covered 
in this book) 


Beam-lead 
transistors, 


lOO-mil 
pin circle 


(not covered 
in this book) 


Beam-lead 
transistors, 


plastic 
high-frequency 
package 


(not covered 
in this book) 


Quad 
transistors, 


TO-116 
plastic 


dual-in-line 
package 


Dual 
transistors, 


short-can 
version of 
TO-l8 
package 


Data 
Sheets 
are organized 
in alphanumeric 
order 
with 
numbers 
taking 
precedence 
over 
letters. 
The 
exception 
to this is that 


derived 
types are placed 
immediately 
after 
the registered 
types from 
which 
they were derived. 


Transistor 
chip 
families 
are characterized 
in Section 
5. Reference 
to the related 
chip 
family 
is made on the lower 
right-hand 


corner 
of each data sheet, 
if appropriate. 


• 
When 
the observed 
values of the characteristics 
of the 
basic chips are not applicable 
to specific devices because of 


highly 
selective 
screening or special diffusions, 
chip-family 
references 
are omitted. 


• 
Transistor 
types 
containing 
two 
darlington-connected 
chips 
do 
have 
the 
chip-family 
reference 
but 
it should 
be 


noted 
that 
while 
the 
characterization 
data 
does apply 
to 
the 
individual 
chips, 
it does not 
apply 
directly 
to the 


darlington-connected 
pairs. 


• 


• 


Jedec 
Transistors 
• 


• 


TYPES 2N696. 2N697. 
711. 2N718. 2N718A. 2 
7 
2 
Ii 
2 142 
501 
2 
613 


N-P-N SILICON TRANSISTORS 


Highly Reliable. Versatile Devices Designed for 
Amplifier, Switching and Oscillator Applications 
from <0.1 ma to > 150 ma, de to 30 me 


• High Voltage 
• low leakage 
• Useful hFE Over Wide Current Range 


•mechanical data 
Device 
types 
2N717, 
2N718, 
2N718A, 
2N730, 
2N731, 
and 
2N956 
are 
in JEDEC TO-18 
packages. 
Device types 
2N696, 
2N697, 
2N1420, 
2N1507, 
2N1613, 
and 2N1711 
are in JEDEC TO-5 packages . 


2N696 
2N717 
2N718A 
2N730 
2N9S6 
2N1420 
2N1613 
2N1711 
UNIT 
2N697 
2N718 
2N731 
2N1507 
(olleetor-Bale Voltage 
60 
60 
7S 
60 
75 
60 
75 
75 
v 


(alleelor-Emiller 
Vollage (See Note 1) 
40 
40 
50 
40 
50 
30 
50 
50 
v 
(olleetor-Emiller Voltage (See Note 2) 
32 
v 


Emiller·Base Volloge 
5 
5 
7 
5 
7 
5 
7 
7 
v 
(olle,lor (urrenl 
1.0 
1.0 
1.0 
a 
Toiol Oevi,e Oillipolion 01 (or below) 
0.6 
0.4 
O.S 
0.5 
0.5 
0.6 
0.8 
O.B 
w 
25°( 
Free-Air Temperolure 
t 
tt 
tt 
t 
(See Nole Indicaled in Parenlheses)_ 
(3) 
(5) 
(7) 
(9) 
(7) 
(3) 
(10) 
(10) 


Tolal Device Dillipalion 01 (or below) 
2.D 
1.5 
1.8 
1.5 
1.8 
2.0 
3.0 
3.0 
w 
25°( 
(ase Temperature 
t 
tt 
tt 
t 
(See Nole Indiealed in Parenlhesel)_ 
(4) 
(6) 
(8) 
(6) 
(8) 
(4) 
(11) 
(11) 


Total Device Dissipation at 
1.0 
0.75 
1.0 
0.75 
1.0 
1.0 
1.7 
1.7 
w 
1000( 
(ase Temperature 
t 
tt 
tt 
t 
Operating Collector Junction Temperature 
l7St 
l7Stt 
200 
l7Stt 
200 
l7St 
200 
200 
O( 


Storage Temperolure Range 
-65°( 
to 20DO( 


NOTES: 
1. This 
Valli, 
applies 
wh.n 
th. 
bost-,miller 
resislane. 
(RIEl 
is 
.quol 
to 
elf 
I,n 
Ihon 


10 
ohms. 


2. Thi, 
'falu. 
applies 
whtn 
lh, 
bOl.-,mill,r 
diad. 
is 
op.n·circuited. 


], 
Duol. 
lineorly 
10 11S·C 
fr•• ·air 
Ilmp.rolur. 
01 Ih, 
rol, 
of 
•. 0 
mw/(o, 


•. 0"01. 
linearly 
10 11S·e 
(au 
'emp.roluff 
01 Ih, 
101. of 
13.3 
mw/(o. 


S. D,rol, 
!in.arly 
10 IlS·C 
",,·olr 
temp.rohu. 
01 lh. 
rol. 
of 
2.67 mw/(o. 


6. D.rof. 
lin.orly 
10 ITSo( 
COst 
Itmp.rolur. 
at 
lilt 
rol. 
of 
10.0 
mw/(o. 


7_ D.roft 
linlarl, 
10 2OOo( fret·oir 
ttmp.rotur. 
01 Iht 
rol. 
of 
2.• 6 mw/(o. 


•. 
O.rol. 
lin.orly 
to 
2OOo( (ost 
I.mptrolur. 
at 
Ih. 
fOft 
of 10.3 
mw/(o. 


,. 
O.rlli. 
linlarl, 
10 175°( 
fr•• -oir 
I.mptrolur. 
01 lh. 
rot. 
of 
3.33 mw/(o. 


10. O.rof. 
Iln'lIrly 
fa 
2nOo( 
frn·al, 
ftmp.rolur. 
01 Ih, 
rol, 
of 
4.56 mw/(o. 


11. D.rol. 
IIn.orly 
10 mOo( 
COst 
I,mp.rotur. 
III Ih. 
rol. 
of 11.2 
mw/(o. 


tTexas 
Instruments 
guarante.. 
Its 
types 
2N696, 
2N697. 2N1420, and 2N1$07 to be capable of the 
same dissipation as registered and shown for types 
2N161) 
and 
2N1711 with 
appropriate 
derating 
fadon 
shown In Nofes 10 and 
11• 


ttTexas 
Instruments 
guarantees 
Its 
types 
2N717, 
2N711. 2N710, and 2N711 to be capable of the 
same dissipation as registered and .hown for type• 
2N711A and 2N956 wlfh appropriate derating fac- 
ton shown In Not•• 7 and I. 


• 


• 


TYPES 2N696. 2N697, 
2 718, 2N730. 2N731 


N-P-N SILICON TRANSISTORS 


I 
TO.lS ••• 
2N717 
2N718 


2N730 
2N731 
PARAMETER 
TEST CONDITIONS 
I 
10-5 •.•• 
2N696 
2N697 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Y11R)Cla 
(ollector-Base 
Ir.okdown 
Volloge 
Ie 
- 
100 p..o,lf 
- 
0 
60 
60 
60 
60 
· 
Y,MICEO 
Colle<lor-EmiUtr 
Breakdown 
Vollog. 
'e - 
30 ma,I,_ 
O. 
See Nol. 
12 
· 
VIIll.ICER 
Col1tdor-Emill.r 
lreakdawn 
Vollog. 
Ie 
- 
100 mo, 
R~ 
_ 
10 n. 
See Nol.12 
•• 
•• 
•• 
•• 
· 
IE-1OOp.o, 
le- 
0 


S 
S 
S 
S 
· 
VIIRIUO 
Emill.r-Bose 
Breakdown 
Vollage 


Exctpl 
2N7I1,2N118: 
IE = 1 rno 


VC'- 
30,_ 
1£-0 
l.0 
1.0 
l.0 
l.0 
f" 


Vel 
- 
30 '. 
'E-O, 
TA _ 
lSOoC 
lDO 
1DO 
lDO 
lDO 
JA.' 
Ielo 
Collt<lor 
Cutoff 
(uu,nl 
Vel 
- 
60 Y, 'e-O 
f" 


Vel 
- 
60'1, 
'e-O. 
TA _lsooe 
JA.. 


ICER 
(o!ltclor(uloff(l,Irrtnl 
'ICE 
- 
20" 
lee 
-l00kO 
JA.' 


'no 
Emiller 
(uloff 
(urr.nl 
Vn- 
S '. 
Ie 
- 
0 
JA.' 


'ICE 
_10,_ 
Ie 
- 
10 JAG 


'ICE 
- 
10 •• 
Ie 
_100 
JAa 


VCE-1O,_ 
Ie 
- 
10 ma, 
SuNol.12 


hFE 
Sialic 
Forward 
(urrenl 
fA 
__ 
SSG( 
Trondlr 
lotio 
'ICE 
_10y, 
'e 
- 
10 mo, 


S•• 
Nol.12 


'Ice 
- 
10 v. 
Ie 
_150 
mo. 
SuHotel2 
lD 
6D 
•• 


IlD 
20 
6D " 
120 


Vee 
-lOv. 
Ie 
_500 
mo. 
See 
Nole 
12 


'IE 
lose-Emill.r 
Voltog. 
I, 
_ 
Hmo. 
Ie 
-150 
mo. 
See 
Nol. 
11 
1.3 
1.3 
1.3 
1.3 
· 
VeE1s.-t1 
(oll.ctor-Emitter 
Saturation 
Valtag. 
I, 
_ 
Hmo. 
Ie 
- 
no mo. 
S•• 
Not. 
12 
I.l 
I.l 
1.l 
I.l 
· 
Small-Signal 
(ommon-Iait 
Ve, - 
5 v, 
Ie 
- 
1 mo, 
f_Ikt 
"m 
h,. 
Input 
Impedann 
Vel 
- 
10 v. 
Ie 
- 
5 mo, 
I_lkc 
ohm 


Small-Signal 
(ammon-Bose 


Ve, 
= 
5 v. 
Ie 
= 
1 mo. 
f= 
Ikc 


h,. 
livers. 
Volloge 
Transfer 
Ratio 
Ve, 
= 
10 v. 
Ie 
= 
Sma. 
f=lkc 


Small-Signal 
(ommon-laSi 
Ve, - 
S v. 
Ie 
- 
1 ma, 
f-1kc 
jJ.mho 
hob 
Outpul 
Admittanc. 
Ve, - 
10 v. 
Ic 
- 
Sma. 
f_lkc 
jJ.mho 


Small-Signal 
(ommon-Emill.r 
VeE 
- 
Sv. 
Ie 
- 
1 mo, 
f_1kt 
h,. 
Forward 
(urr,nl 
T,onsf'r 
Ralio 
VeE 
- 
10 v. 
Ie 
- 
S mo, 
f_Ikc 


1',,1 


Small-Signal 
(ammon-Emitter 


VCE = 
10 v, 
IC 
= 
SO ma, 
f = 
20mc 
2.0 
2.S 
2.0 
2.S 
Forward 
(urllnt 
Transf.r 
Ratio 


lob 


(ommon-loSi 
Op.n-Circuit 
VC' 
= 
10 v. 
le=O. 
f= 
1 mc 
3S 
3S 
3S 
3S 
pI 
Output 
(opa<ilonn 


(ib 
(ammon-las,Open-(inuit 


Vel 
= 
0.5 
v, 
Ie 
= 
O. 
f = 
1 me 
SO 
Input 
(apadtonn 
" 


pI 


TYPES 2N698. 2N699. lN719. 2N719A. 2N720. 
2N720A. 2N870. 2N871. '1 '1899 
., 
11:'(1(' 
") 
1 ,. 


N-P-N SILICON TRANSISTORS 


BULLETIN 
NO. DL-S 733442, 
MAY 
1963-REVtSED 
MARCH 
1973 


Highly Reliable. Versatile 
Devices Designed for 
Amplifier. Switching and Oscillator Applications 
from < 0.1 ma to > 150 ma, dc to 30 mc 


• High -Voltage 
• Low Leakage 
• Useful hn Over Wide Current Range 


mechanical 
data 


Device types 
2N719, 
2N719A, 
2N720, 
2N720A, 
2N870 
and 
2N871 
are 
in JEDEC TO-18 
packages', 


Device types 
2N698, 
2N699, 
2N1889, 
2N1890, 
and 
2N1893 
are 
in JEDEC TO-39 packages·, 


2N698 
2N699 
2N719 
2N719A 
2N720A 
2N870 
2N1889 
2N1893 
UNIT 
2N720 
2N871 
2N1890 


(0Ileclor-80,e Voltage 
120 
120 
120 
120 
120 
100 
100 
120 
v 


(ollector-Emiffer Vollage (lee Nole 1) 
80 
80 
80 
80 
100 
80 
80 
100 
v 


(olleclor-Emiffer Vollage Ilee Nole 2) 
60 
60 
80 
60 
60 
80 
v 


Emiller·8a,e Vollage 
7 
I 
I 
7 
7 
7 
7 
7 
v 


(ollector (urrenl 
1.0 
0.1 
a 


Tolal Device Dissipalion 01 (or below) 
0.8 
0.6 
0.4 
0.5 
0.1 
0.5 
0.8 
0.8 
2S0( 
Free·Air Temperature 
t 
+ 
w 


(See Nole Indicaled in Parenlhese,l_ 
(3) 
(I) 
(7) 
(9) 
19) 
(9) 
(3) 
(3) 


Tolal Device Dissipation 01 (or belowl 
3.0 
2.0 
1.5 
1.8 
1.8 
1.8 
3.0 
3.0 
2S0( (ose Temperature 
t 
t 
+ 
t 
t 
w 
(See Nole Indicaled in Parenlhese,)_ 
(41 
(6) 
(8) 
(10) 
(10) 
(10) 
(4) 
(4) 


Storage Temperature 
Range 
_61°( 
10 2DOO( 


NOTES, 
1 
Thil 'fOluel 
appliel 
when 
the bose-emillet 
resillonc! 
(RBE) is equal 
10 or len 
thon 
10 ohms. 


2. Thil values applies when the bau-erniller 
diode is open.dr(uited. 


3 
Derote 
linearly 
to 2000e 
Tree-oir 
temperature 
01 the 
role 
ot 4.51 
mwj°c. 


4. Derole lintOrly 10 200o( 
<ase Ifmpffalurf 
01 Ihf falf 
of 17.2 mwjo( 


S. Dfralf 
linfarly 
10 17SDe 
frn-air 
Ifmpffoluff 
01 Ihf ralf 
of 4.0 
mwjo( 


6. 
Dffale 
linearly 
10 17S0e 
<Ole temperoture 
01 the role of 13.3 mwj°c. 


7. Derale linearly 
10 17So( 
free·o;r temperolure 
01 the rate of 2.67 
mwrC. 


8. Derole linearly 
to l7So( 
<ose temperolure 
ot Ihe role of 10.0 mwj°(. 


9. Derate linearly 
10 200De 
frn·oir 
temperalure 
01 the role of 2.86 mwj°(. 


10. Offol, 
lineorly 10 rooDe <ose tempera lure 01 the rote of 10.3 mwjo( 


tTexas 
Instruments 
guarantees 
these 
devices 
in 


TO·39 packages 
date·coded 
7326 or higher 
to be 


capable 
of increased 
dissipation 
as follows: 
0.8 W 
at TA 
0;;; 25~C derated 
linearly 
to TA '" 200"C at 


the 
rate of 4.57 mWr C. or 10 W at TC 
0;;; 25"C 


(5.71 W 
at 
TC = 100' C) 
derated 
linearly 
to 


TC = 200°C at the rate of 57.1 mWrC. 


lTexas 
Instruments 
guarantees 
its types 
2N719 


and 2N720 
to be capable 
of the same dissipation 


as 
registered 
and 
shown 
for 
types 
2N719A, 


2N720A, 
2N870, 
and 
2N871 
with 
appropriate 


derating factors shown in Notes 9 and 
10. 


-JEDEC 
registered 
data. 


-The JEOEC registered 
outline for these devices is TO-5. 


TO·39 falls within TO-5 with the exception 
of lead length. 


• 


• 


TYPES 2N698. 2N699. 2 7 
2 719 


N-P-N SILICON TRANSISTORS 


TO-18. 
2N719 
2N719A 


PARAMETER 
TEST 
CONDITIONS 
TO-39. 
2N698 
2N699 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


(OIlI(lof·8asl 


12. 
II' 
II' 
Y,IIRICIO 
Ir.akdown 
Vollag. 
Ie = lOO~o, 
IE=O 
, 


(oll,dof-Emill,r 
SuNol,ll 
•• 
•• 
V fBRICEO 
I,.alldawn 
Vollog, 
'e = 30ma, 
',=0. 
, 


Collf(lor-Emilltr 
8. 
8. 
80 
V1IIRjCER 
Ir.akdown 
Vollog, 
Ie = lOOma, 
RIE = lon, 
Su 
Nol. 11 
8. 
, 


Emilt.r-Iose 
IE - 
lOO~o. 
'e - 
0 
1 
1 
, 


Vlaruo 
'rtokdown 
Valtoi' 
IE - 
lma, 
Ie 
- 
0 
S 
. 


Vel - 
60., 
IE-O 
I 
I 
~. 


Vel 
- 
60" 
le-o, 
T", 
_ 
ISOoC 
10. 
~. 


Vel 
- 
75., 
IE-O 
O.OOS 
0.010 ~. 


ICIO 
(oll,c1or 
(uloll 
Curr,nl 
Vel-7S,+,. 
IE-D' 
TA 
_ 
HOo( 
IS 
IS ~. 


Vel 
- 
90., 
IE-O 
~. 


Vel - 
to,. 
'E-O, 
T" 
_ 
ISOoC 
~. 


Vu-2., 
'e - 
0 
10' 
~. 
'no 
Emill.r 
(uloff 
Cur"n! 
0.010 
Vu - 
S._ 
'e - 
0 
0.010 
~. 


VeE 
- 
10._ 
'e 
- 
100~o 


Sialic Forward (urunl 
VeE - 
10., 
Ie 
- 
lOrna, 
suNol.l1 


h" 
Trond., 
Ratio 
VeE 
- 
10., 
'e 
- 
lOrna, 
TA- 
SSoC, 


S•• 
Nol,11 


VeE 
_10" 
Ie 
- 
HOmo, 
S"Nal,11 
I. 
•• 
•• 
110 
10 
•• 
I' 
•• 
1._ 
5ma, 
Ie 
- 
50ma, 
See Nal. 
11 
... 
... 
, 
V" 
lau-Emiller 
VoUog, 
'. 
_ 
Hmo, 
Ie 
- 
HOmo, 
Set Hohl1 
1.3 
I.l 
1.3 
1.3 
, 


(oll,c'or-EmilllH 
'.- 
Sma, 
Ie 
- 
SOma, 
S•• Not, 11 
J.l 
1.1 
, 


VeEllttl 
Sallllalion 
VoUag. 
t. _Hmo, 
Ie 
- 
HOmo, 
S•• Nol,l1 
S 
S 
S 
S 
, 


Small-Sigllal 
Ve• 
= 
S" 
Ie 
= 
1 ma, 
1= 
lkc 
10 
'5 
I' 
30 
10 
'5 
I. 
II 
.hm 
hib 
(ommon·lal. 


Inpullmp,danu 
Ve.-l0y, 
'e 
= 
Sma, 
f=lltc 
10 
10 
10 
10 
.hm 


Small-Signal 
Vel 
= 
S', 
f=lltc 
Ull 
Ull 
Ull 
u. 


(ommon·lal' 
'e 
= 
1 ma, 
10'· 
10"4 
10.4 
10-4 
h,. 
•• •• rs. Voltog. 
S. 
" 


S. 
S. 
Transfer.allo 
Ve• 
= 
10" 
Ie 
= 
Sma, 
f=lkc 
10-4 
10-4 
10"4 
10-4 


Small-Signal 
Ve• 
= 
S', 
Ie = lma, 
f=lkc 
'.5 
'.1 
'.5 
'.1 
'.S 
'.1 
'.5 
""mho 


hob 
(ammon-Iou 


OulpUI Admllfanu 
Ve• 
= 
lay, 
Ie 
= 
5mo, 
f=lke 
I.' 
I., 
I., 
I., 
""mho 


Small.Signal 
VeE = S" 
Ie = 1 ma, 
'=lkc 
II 
II 
10. 
II 
IS 
(ommon-Emitter 
h,. 
forward 
(utr.nl 


Tranlftr 
loti, 
VeE = 
10" 
Ie 
= 
Sma, 
f=lkc 
IS 
41 
2S 
IS 


Smoll·Slgnal 


Ih•• 1 


(ommon-Emitt.r 


Forward Curunl 
VeE = 
10'1, 
Ie = SOma, 
f = 
!Omc 
I.' 
I.S 
I.' 
2.' 


Transflr 
10110 


(ommon·lall 
'.. 
Op.n-Clrcull 
Vel 
= 
10'1, 
IE=O, 
f = lme 
II 
Emp12M119: 
f = UOltc 
II 
10 
10 
pf 
OUlput Capad'anci 


Cammon-lau 


(ib 
Opln-Circui' 
Vu 
= 
O.S" 
Ie = 0, 
f = lmc 
IS 
8S 
pI 
Except 2""19: 
f = 
UOkc 
8S 
InpuICapocilonce 


NOTE 11 
Thn. 
poraml'lrs 
mull 
be mea lured 
uting 
puis, 
lechniquu. 
PW :::: 300 ""s.c., 
DUly cydl:S: 
2%,. 


PUIsI wldlh 
mus' 
bl 
tuch 
Ihat 
halYing 
or 
doubling 
doet 
nol 
uus, 
a 
chang. 
grealer 
Ihon 
the 


r.qulr.d 
occurocy 
of Ih, 
meOlur.menl, 


'Indlut,s 
JEDEC reglstlttd 
dolo_ 


TYPES 2N6 6. 2N697, 2Nl11. 2N118. 2N118A. 
30 
N731. 2N956 
2 
20 
N1507. 2Nf61. 
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N-P-N SILICON TRANSISTORS 
BULLETIN 
NO. DL-S 693471. 
MAY 
1963-AEVISEO 
AUGUST 
1969 


Highly Reliable. Versatile Devices Designed for 
Amplifier. Switching and Oscillator Applications 
from <0.1 ma to > 150 ma. dc to 30 mc 


• High Voltage 
• Low Leakage 
• Useful hfE Over Wide Current Range 


*mechanical data 
Device 
Iypes 
2N717, 
2N718, 
2N718A, 
2N730, 
2N731, 
and 
2N956 
are 
in JEDEC 
TO-18 
packages_ 


Device 
types 
2N696, 
2N697, 
2N1420, 
2N1507, 
2N16l3, 
and 
2N1711 
are 
in JEDEC 
TO-5 
packages_ 


n ' 


".,:-G.IU 
01lllO 
ru 


•••.sa •••••, 
llMlTTll 


onAILS 
Of 
0UfUNI J 
J 
UAOf 
~ O.!! 
DlA 
••• THISZOHlI 0Pn0HAL 
0.01' 
THE COLLECTOR IS IN 
ELECTRICAL CONTACT 
WITH 
THE CASE 


2N696 
2N717 
2N718A 
2N730 
2N956 
2N1420 
2N1613 
2N1711 
UNIT 
2N697 
2N718 
2N731 
2N1S07 
(ollector-Base Voltage 
60 
60 
75 
60 
7S 
60 
7S 
7S 
v 
(ollec'or-Emitter Voltage (See No'e 1) 
40 
40 
SO 
40 
SO 
30 
SO 
SO 
v 
(alledar-Emitter 
Voltage (See NoI, 2) 
32 
v 
Emitter-Bose Voltage 
S 
S 
7 
S 
7 
S 
7 
7 
v 
(olledor (urrenl 
1.0 
1.0 
1.0 
a 
Total Oevice Di"ipalion 
01 (or below) 
0.6 
0.4 
O.S 
O.S 
0.5 
0.6 
O.B 
O.B 
w 
2S0( free-Air Temperature 
t 
tt 
tt 
t 
(See Note Indicated in Parenth ••es)_ 
(3) 
(S) 
(7) 
(9) 
(7) 
(3) 
(10) 
(10) 


To'ol Device Di"ipation a' (or below) 
2.0 
1.S 
1.8 
1.S 
1.8 
2.0 
3.0 
3.0 
w 
2S0( (ose Temperature 
t 
tt 
tt 
t 
(See Note Indicoled in Parentheses)_ 
(4) 
(6) 
(8) 
(6) 
(B) 
(4) 
(11) 
(11) 


To'al Device Di"ipalion a' 
1.0 
O.7S 
1.0 
O.7S 
1.0 
1.0 
1.7 
1.7 
w 
lODO( (ase Temperature 
t 
tt 
tt 
t 
Operoling (ollector Junction Temperature 
17St 
17Stt 
200 
175tt 
20D 
17St 
20D 
20D 
O( 


Storage Temperature longe 
~SO( 
to 2ODO( 


MOTES: I. 
Thh 
'01", 
.pplllS .hen the 
ban-tmitt.r 
r,""anu 
(1.1 is 
equal 
to 
or 
I'n 
lhon 


10 thml. 


2. This 
'falut 
.pplin 
.hen 
lh, 
bos,-emillir 
diod. 
Is .plft·clrculted. 


3. Del.t, 
lI"n,ly 
t, In', 
f'M"alr 
lemperalur, 
at 
Ih, 
101. 
of 
4.0 
mw/(o, 


4. D.ro'. 
IInN,l, 
t, 11So( 
call 
Imper,Iur. 
at 
tho 
rate 
of 
13.3 
mwJ[o, 


S. Dorato 
IInoarl., 
to 
11SoC tr •• -alr 
Ilmplralurl 
at 
the 
rafo 
of 
2.67 mwJCo, 


6. Doratl 
IIn•• ,I., 
to 
llSoC 
(OSO 
Ilmptraillto 
01 tho 
raft 
01 10.0 
mwJCo. 


7. oltoto 
IIn•• rl., 
to 
200°C 
" •• -olr 
Ilmplralllt. 
01 
Ih. 
raft 
01 
2.16 mwJCo. 


•. 
oorato 
Iinea,l., 
to 
200°C 
(aSI 
tomp.ratllrl 
01 
tho 
ralo 
of 
10.3 
mwJCo. 


,. 
olrato 
IIftlOrl., to 
17SoC fr•• -air 
limptraillt. 
at 
tho 
rol. 0' 
3.33 mw/Co. 


10, D,tal, 
IInoarl., 
to 
1000[ 
't •• -alr 
Ilmp,tafut. 
at 
Ihl 
rol, 
of 
4.56 mwJCo, 


11.ooroto 
IIneatl., 
10 
200°C 
<oU 
t.mpuoillr. 
at 
tho 
folo 
of 
17.2 
mw/Co, 


tTnas 
Instrum.nts 
,uarante.s 
lis 
types 
2H69., 


2H697, 
2HU20, and 2H1507 to b. capabl. 01 tho 
same dissipation as r.,lsto,..d and shown for typos 
2H1613 
and 
2H1711 
with approprlat. 
doratln, 
factors shown In Hotos 10 and 11. 


ttTexas 
Instrumonts ,uarant ••s 
lis 
typos 2N7I7. 
2H711, 2H730, and 
2H731 
to b. 
capable of tho 
,am. dissipation as roglst.,..d and shown tor typo• 
2H71 •• 
and 2H956 
with approprlat. d.ratlnl 
fac. 
tors shown In Hot., 7 and '0 


• 


• 


TYPES 
2N717. 2N718. 2N718A. 
N-P-N SILICON TRANSISTORS 


I 
TO-18-. 
2N717 
2N718 
2N730 
2N731 


PARAMETER 
TEST 
CONDITIONS 
TO-5 ••.• 
2N696 
2N697 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VIIRICIO 
(olleeladair 
Breakdown VolloQI 
Ie _100 
jJ.o,le 
0 
•• 
•• 
.0 
60 
, 


VI_ICEO 
(ollIe lor-Emitter 
Breakdown 
Vollage 
Ie - 
30 mo, I, _ 
O. 
See Nol.12 
, 


VIMleER 
Colle<lor·Emiller 
Br,okd@nVoltage 
Ie 
- 
100 mo, lIE 
- 
10 n. 
See Holt 
12 
" 
" 
" 
" 
, 


Ie -IOOp.o,'c- 
0 
1 
1 
1 
1 
, 
YrM'uo 
Emiller·lou 
Breakdown Voltage 
Etupt 
2H117,2N718: 
Ie = I rno 


YCI 
- 
30 v, 
le-O 
1.0 
1.0 
1.0 
1.0 
f" 


YC1- 
30 
'f, 
'e-O. 
T", 
_ 
ISOoC 
100 
100 
100 
100 
IJ.' 
ICBO 
(olleclor 
Cutoff 
(uHlnl 
Vel 
- 
60,. 
le-O 
!J.' 


Yel 
- 
60 v, 'e-o. 
T", 
_ 
lSOo( 
IJ.' 


leER 
(oll,clor(uloffCurrenl 
VCE - 
20 
'f. 
11E-1OOkf! 
IJ.' 


IUO 
Emiller 
Cutoll (urrenl 
Vu-Sv, 
Ie 
- 
0 
IJ.' 


VeE 
- 
10 .••• 
Ie 
- 
10 J.Lo 


VCE 
- 
10 
'f, 
Ie 
- 
100 J.1.o 


VCE _10 
.•.• 'e 
- 
10 mo, 
Ste Hoh 
12 
Sialic 
Forward (urr.nl 
T 


A 


__ 
SSG( 
_FE 
Tronder 
lotio 
VCE-10., 
Ie 
- 
10 mo, 


SIINole12 


VCE - 
10 v. 
IC _150 
ma. 
5eeHate12 
20 
60 " 
120 
20 
60 
40 
120 


VCE _10.,. 
IC _500 
ma. 
5ee Hole 12 


V •• 
lase·Emill.r 
Voltage 
I, 
_ 
15 mo. 
IC 
_150 
mo. 
See Hoh 
12 
1.3 
1.3 
1.3 
1.3 
, 


VCE[5.tl 
(olleclor·Emiller 
Saturalion 
Voltag. 
I, 
-15 
mo. 
IC - 
150 mo. 
See Hole 12 
l.l 
1.1 
l.l 
1.1 
, 


Small-Signal 
(ommon·lale 
VCI 
- 
5 v. 
Ic 
- 
I mo. 
f_Ike 
.'m 
',. 
Input 
Impedance 
VCI - 
10 v. 
IC 
- 
5 mo. 
l-lkc 
.'m 


Small-Signal 
(ommon·lase 
Vel 
= 
5 v. 
Ie 
= 
1 mo. 
f= 
1 kc 
',. 
hvene 
Voltaie 
Transfer 
lolio 


VC'= 
10y, 
Ie 
= 
5 ma, 
f=lk( 


Small-Signal 
(ammon· lose 
Vel 
- 
S v, 
'C 
- 
1 mo, 
f_1 
ke 
J,Lmho 
'.. 
Output .ldmillonu 
VCI- 
10v. 
'C 
- 
5 ma, 
f-lkc 
,ulnho 


Small-Siinol 
(ommon·Emiller 
VCE - 
5 'f, 
Ie 
- 
1 mo. 
f_1 
ke 
'" 
forward 
(urr'nt 
Tronsl.r 
lalio 
VCE - 
10 'f, 
Ie 
- 
Sma, 
f_lkc 


1',,1 


Small-Signal 
(ammon-Emitter 


VeE 
= 
10 'f. 
Ie = SO mo, 
,= 
20 me 
2.0 
2.1 
2.0 
2.1 
Forward (urr.nl 
Transl" 
Itatio 


'.. 


(ommon-Bol.Open.(ircuil 
Vel 
= 
10 'f, 
le=O. 
,= 
I me 
31 
31 
Outpul (opodlonu 
3l 
31 
pi 


',. 


(amman-last 
Open-Circuil 
Vu 
= 
O.Sy. 
f = 
I me 
Inpul Capadlanu 
Ie 
= 
O. 
aD 
!O 
pi 


2 14 


N-P-N SILICON TRANSISTORS 


I TO-18_ 
2N718A 
2N956 


PARAMETER 
TEST CONDITIONS 
I 
TO-5 ...•. 
2N1613 
2N1420 
2N1507 
2Nl711 
UNIT 


MIN 
MAX 
MIN MAX 
MIN MAX 
MIN MAX 


VIIIIICIO 
Collector-Bait 
Br.akdown 
Vollage 
Ie 
- 
100 }J.O, IE - 
0 
1l 
60 
60 
1l 
· 
~)CW 
(oll.(lor·Emiller 
Bflokdown 
Vollage 
Ie 
- 
30 mo, 1,-0. 
See Nol. n 
2' 
· 
VllAlCEIi. 
(ol!eclar-Emiller 
Breakdown Vollage 
Ie 
- 
100 mo, lIE 
- 
10 n, 
See Nol.12 
10 
lO 
'0 
SO 
· 


YllltlUO 
Emiller-Iose 
'reakdown 
Voltag. 
Ie = 100p.o,lc = 0 
7 
7 
· 


Vel 
- 
3D v, 'e-O 
1.0 
1.0 
I" 


Ve• - 
30,. 
IE-o, 
T" 
_ 
ISOoC 
100 
SO 
I" 
ICIO 
(olleclor 
(uloff 
(uII.nl 


Yel 
- 
6O •• 
le-O 
0.010 
0.010 
,-" 


VeB - 
60,. 
Ie-D. 
TA _ 
lSooe 
10 
10 
'" 


leER 
(olltclor 
(ulof! 
Currenl 
VeE 
- 
20 v, 
Rle-1OOHl 
10 
'" 
'''0 


Emiller 
Cutoff 
(uH,nl 
Vu-Sw, 
Ie 
- 
0 
0.01 
100 
0.001 
'" 
VeE - 
10,. 
Ie 
- 
10 po 
20 


WeE 
- 
\0,_ 
Ie 
- 
100 IJG 
20 
3S 


WeE 
- 
10,. 
Ie 
- 
10 mo, 
See Nott 
12 
31 
1l 


Slari( 
Forword (urr,nl 
WeE 
- 
1O •• 
Ie 
- 
10 mo, 
TA _ 
-5So(, 
20 
II 
_FE 
flQMler 
Ralia 
Sn 
Nale 12 


VCE - 
10v, 
IC - 
150 ma, 
Sn 
Nole 12 
'0 
120 
100 
lOO 
100 
'00 
100 
lOO 


VCE - 
10 v, 
IC - 
SOOmo, 
See Nale 17 
20 
'0 


VIE 
Bou-Emiller 
Volloge 
IB - 
ISmo, 
lc 
- 
150 mo, 
Sn 
Nole 12 
1.3 
1.3 
1.3 
1.3 
. 


VC£lwtl 
(olieclor·Emiller 
SalulGlion 
Voltage 
II 
_15 
ma, 
Ie 
- 
ISO ma, 
Sn 
Nole 12 
1.l 
1.l 
1.l 
1.l 
. 


Small-Signal 
(ammon-Ias. 
VCI - 
5 v, 
IC 
- 
1 mo, 
f_lk( 
Z4 
l. 
2' 
l< 
,hm 


h,. 
Input 
Impedanc. 
VCI 
- 
10 v, 
iC - 
Sma, 
f_Ikc 
• 
• 
, 
• 
,hm 


f=lkc 
l< 
I, 


Small-Signal 
(ommon-lai' 
VC1 = 
S" 
Ic 
= 
1 mo, 
10-4 
10-4 
h,. 
Revers. Vall age Tranlltr 
Iolio 
l< 
S, 


VC1 = 
10 v, 
Ie 
= 
Sma, 
l=lk( 
10-4 
10-4 


Small-Signal 
(ommon-Iast 
Vel- 
5'1, 
Ie 
- 
1 mo, 
I_lkc 
0.1 
0.1 
0.1 
O.S 
!""h' 


h•• 
Oulput 
Admillanct 
Vc_ 
- 
10 V, 
IC 
- 
5 mo, 
f_Ikt 
0.1 
1.0 
0.1 
1.0 
!""h. 


Small-Signal 
(ommon-Emille, 
VC£ - 
S" 
Ie 
- 
I mo, 
f_Ikc 
lO 
100 
10 
200 
h•• 
Forward 
(urrenl 
Trond., 
lolio 
VCE - 
10 V, 
Ie 
- 
Sma, 
f_Ikc 
lS 
110 
70 
lOO 


Ih,.1 


Small-Signal 
(ammon-Emili., 


VC£ = 
10'1, 
IC 
= 
SO mo, 
f = 
20m( 
3.0 
2.1 
2.1 
l.l 
Forwald 
(uHenl 
Transler 
lotio 
'.. 


(ommon-Base 
Open-(irtuil 
Vca 
= 
10 v, 
1£=0, 
1=1 
mt 
21 
II 
II 
2S 
pI 
Outpul 
(opodlonu 


',. 


(ommon-Bos.Open-Cir(uil 


Vu 
= 
0.5 v, 
Ie 
= 
0, 
f = 
1 mt 
.0 
'0 
pI 
Inpul(opadlOntt 


• 


TYPES 2N717, 2N718, 2N718A, 
N-P-N SILICON TRANSISTORS 


I 
TO·18- 
2N9S6 
2N718A 
PARAMETER 
TEST CONDITIONS 
TO-S- 
2N1711 
2N1613 
UNIT 


TYP 
I MAX 
TYP I 
MAX 


NF Spot Nois. Figur. 
Ve, - 
10 
Y, Ie - 
300 /La 
5 
I 
8 
6 
I 
12 
db 
R6 = 510 n, f = 1 kc 


I 
TO·18- 
2N718A 


PARAMETER 
TEST CONDITIONS 
I 
TO·S- 
2N1613 
UNIT 


TYP I 
MAX 


'T Total Switching TIm. 
Se. 
Figur. 
1 
20 I 
30 
nse( 


:,:;~;~~~ 
~~]~~.--·l~ 


-1 
v 
I 
I 
10% 
;-IS",eCj 


+20 v----l--.---:--- 
~-_--_-I 


OUTPUT 
I 
I 
I 
WAVEFORM 
90% 
, 
I 
I 
j 
I 
I 
I 


.•18v 
----4--- 
r 
I 
--------- 
,---- 
- 
I 
: 
I: 
I 
••.t.~•• 
........-t.,,--..I 
'1=' •...•'." 


MOTU: 
13. 
Th, 
Input 
•• "form 
II 
lupplilCl 
by a 
mlnUfY 
r,II, 
pulu 
I.n.rat.r 
with 
ttt. following 
dtoract"htlu: 
If So 
1 nlt(, 
If::;: 
1 "'I', 
PW = 1S "5IC. Adjult 
I) 


•• d th. 
input 
pulit 
amplillMll 
t, 
,Illal" 
the 
sp.cifitd 
yolla,. 
In,ll 
ot 
'olnl 
A. 


14. W••• lonnl 
.r. 
monit.r.1I 
Ml • 
lompling 
IScillO'K'" 
(I, S 0.4 
lIU1e) 
w,inl 
I 
2000 n pr,b •. 


TYPES 
2N720A. 


. 2N699. 
2N719. 2N719A. 2N720. 


870 
l' 
2 


N-P-N SILICON 
TRANSISTORS 
BULLETIN 
NO. DL·S 733442, 
MAY 
1963-REVISeD 
MARCH 
1973 


Highly Reliable. Versatile Devices Designed for 
Amplifier, Switching and Oscillator Applications 
from c 0.1 ma to > 150 ma, de to 30 mc 


• High Voltage 
• low leakage 
• Useful hFE Over Wide Current Range 


Device 
Iypes 
2N719, 2N719A. 2N720. 2N720A. 2N870 
and 
2N871 are 
in JEDEC TO-18 packages'. 


Device 
types 
2N698, 2N699, 2N1889, 2N1890, and 
2N1893 are 
in JEDEC 
TO-39 packages· 
. 


2N698 
2N699 
2N719 
2N719A 
2N720A 
2N870 
2N1889 
2N1893 
UNIT 
2N720 
2N871 
2N1890 


(olieclor·Bose Vollog. 
120 
120 
120 
120 
120 
100 
100 
120 
v 


(oll.etor-Emill.r Voltog. (S•• Nol. 1) 
BO 
80 
80 
80 
100 
80 
80 
100 
v 


(oll.clor-Emill.r Voltog. (S•• Not. 2) 
60 
60 
80 
60 
60 
80 
v 


Emitter-Bose 
Voltage 
7 
S 
5 
7 
7 
7 
7 
7 
y 


Collector Current 
1.0 
0.5 
a 


Totol Device Dissipation of (or below) 
0.8 
0.6 
0.4 
0.5 
0.5 
0.5 
0.8 
0.8 


2S0( free-Air Temperature 
t 
* 
w 
(It. Not. Indicol.d in Por.nlh ••••l_ 
(3) 
(5) 
(7) 
(9) 
19) 
(9) 
(3) 
(3) 


Totol Devitt Dissipation at (or below) 
3.0 
2.0 
1.5 
1.8 
1.8 
1.8 
3.0 
3.0 


25 O( (ose Temperature 
t 
t 
* 


t 
t 
w 
lit. Nol. Indicol.d in Por.nlh •••• )_ 
(4) 
16) 
(8) 
(10) 
(10) 
(10) 
(4) 
(4) 


Storage Temperature 
Range 
-65·( 
10 2000( 


NOTES 1 
Thi, walull applitl 
.h,n 
ltlt ban·lm;lltr 
rtlillanu 
(11l1 is .quol 10 or I,n 
than 10 oflnlt. 


2 
Thll walllft ,pplitt 
when thl bost-.mill.r 
diode is op.n.(ircuit.d. 


] 
Ofral, 
linearly 
10 2Ol)D( flt.-air 
'Imp"olur. 
01 th. 
'01. of 4.S7 
mw/o(, 


4 
Dfral, 
lin.arly 
10 200o( 
uu 
I.mperoluu 
01 Ih. 
101. 
of 11.2 mw/o(, 


J. Dfrale 
lin.ally 
10 lTJo( 
" •• ·air l.mpe/alur. 
01 Ih. 
101. 
of 4.0 mw/o(. 


6 
Ofrole 
lineall.,. 
10 lTJo( 
(0" 
hmptlolure 
01 Ihe ral. 
of 13.3 mw/o(. 


J 
Deral. 
lintOlI.,. 10 ITJo( 
lu.·air 
l,mp.rolur. 
01 Ih, ral. 
of 2." 
mwjo( 


15 O.rol, 
linearl.,. 
10 lTJo( 
uu 
l.mp./lllur. 
01 Iht rol. 
of 10.0 mwj°(. 


9 
O,rol. 
lintorly 
10 2OO0( fr•• ·air Itmp.roluu 
III Ih, rille 01 2.86 mwj°(. 


10 
Otrol, 
lintorl.,. 
10 200o( 
uu 
l.mptrOlurt 
III Ih, rill. 
01 10.l 
mwj°(. 


fTe.as 
Instruments 
guarantees 
these 
devICes In 


TO·39 packages dilte·coded 
7326 or hIgher to be 


capable 
of increased .dlssipation 
IS follows: 0.8 W 


at TA" 
25~C derlted 
linear1v to TA· 
200 Cat 


the rate of 4.57 mWI C. at" 10 WIt 
TC" 
25 C 
15.71 W 
at 
TC· 
100 CI 
derlted 
IInelrlV 
to 


TC"" 200 C at the rIte of 57.1 mW! C. 


;TexllS 
Instruments 
guarlnte •• 
its types 
2N719 
and 2N720 to be capable of the seme dISSIpatIon 
as 
registerld 
Ind 
shown 
for 
typ.. 
2N719A. 


2N720A, 
2N870. 
Ind 
2N871 
with 
approprllte 


derating factors shown In Notls 9 and 
10. 


·JEDEC regIstered data. 
eThe JEDEC regIstered outline for thlse d••••lces is TO·S. 
TO·39 hills Wi1hln TO·S with the exceptIon 
of lead length. 


• 


• 


TYPES 
2N719. 2N719A. 2N720. 2N720A 
N-P-N SILICON TRANSISTORS 


TO·II. 
2N719 
2N719A 


PARAMETER 
TEST CONDITIONS 
TO-39. 
2N"1 
2N699 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


{,Ut<lal·los. 


120 
120 
120 
Vl_telO 
Breakdown Volloi' 
Ie = 100~o, 
1£=0 
, 


{ollfelof·Emill" 
Ie = ]omo, 
1,=0. 
S•• 
Nol.11 
•• 


40 
, 


VrllRlCfO 
Iltokdown 
Vollog. 


(oll.clor·Emill.r 
S•• 
Noh 
11 
10 
10 
10 
10 
VIIRICER 
Br.akdown 
Vol1o,. 
Ie = 100mo, 
lIE = lOU, 
. 


Emill.r-loSi 
IE -IOOiAO, 
Ie 
- 
0 
1 
1 
, 


YIIRIUO 
I"okdown 
Vohage 
Ie - 
lmo, 
Ie 
- 
0 
I 
, 


Yel 
- 
60., 
'£-0 
I 
I 
~. 


Vel 
- 
60'1, 
If-o, 
T.•._ 
ISOoC 
100 
~. 


Vel _1S., 
IE-O 
O.OOS 
0.010 ~. 


'coo 
(oll"lor(uloltCurr.nl 
Vel 
- 
75., 
IIE-O, 
T••. _ 
ISOoC 
11 
11 ~. 


Vel 
- 
90., 
11'-0 
~. 
Vel - 
to._ 
IE-D' 
T" 
_ 
ISOoC 
,.' 


Vn - 
l,. 
Ie - 
0 
100 
~. 


IUO 
(miller 
(ulolf 
(lI'"nl 
0.010 
VEl - 
S •• 
Ie 
- 
0 
0.010 
~. 


YCE - 
10 •• 
IC 
- 
IOOp.a 


SIalic Forwold {urr.nl 
Vet 
- 
10., 
Ie - 
lOrna, 
S"Nol,11 
hFE 
Tra'Hltr 
Itatio 
VCE 
- 
10,. 
Ie - 
lOrna, 
fA- 
SSoC, 


S•• 
Nol,11 


VCE 
- 
10,. 
Ie 
- 
lS0ma. 
SuHol,lI 
10 
04 
40 
110 
20 
04 
20 
.0 


1. 
_ 
Sma, 
Ie 
- 
SOma, 
SuHolI!1 
0.' 
0.' 
, 
'IE 
10se·Emill,r 
Yollog, 


I. 
_ 
ISma, 
Ie 
- 
nOmo. 
Stt 
Hol,l1 
1.1 
1.1 
1.1 
1.1 
, 


(olletto,·Emitltf 
I. 
_ 
Smo, 
Ie 
- 
SOmo, 
S"Hol,l1 
1.l 
1.l 
, 


VeEI'ltI 
Solu'olion 
Yolloge 
I. 
_ 
ISma, 
Ie 
- 
nOmo. 
s•• Hal•• 11 
I 
I 
I 
I 
, 


Small·Signol 
Ye• 
= 
S" 
Ie = I mo, 
f=lkc 
20 
II 
20 
10 
20 
II 
10 
II 
.hm 


hib 
(I)mmon·lo" 


Inpullmp,donu 
Ye.=10" 
Ie 
= 
Sma, 
'=Ikc 
10 
10 
10 
10 
.hm 


Small-Signal 


Ye• 
= 
S" 
f= 
Ikc 
1.S1 
2.b 
2.b 
2.51 


(omman·las, 
Ie 
= 
1ma, 
10.4 
10.4 
10.4 
10.4 
'.. 
h"rll 
Yollog. 
I. 
" 
I. 
S. 
Trond., 
tolio 
Ye• = 10" 
Ie 
= 
SIl'IO, 
'=Ikc 
10.4 
10-4 
10-4 
1,;-4 


Small-Signal 
Ye• 
= 
S" 
Ie 
= 
lma, 
f= 
lkc 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
Jj.mha 
h•• 
(ommon·lou 


OUlpUI Admillonu 
VC1 = 10" 
Ic = Sma, 
f=lkt 
1.0 
1.0 
1.0 
1.0 
-""mho 


Small,Slgnal 
VCE = S" 
IC = 
lmo, 
f= 
Ikc 
11 
II 
100 
II 
11 
(emmoll-Emill., 
h,. 
Forwa,d(urr.nl 


T,olll"f 
lolto 
VCE = 
1O" 
Ie 
= 
Sma, 
,= 
lkc 
II 
'I 
IS 
IS 


Smoll·Sigllal 


Ih,.1 


(ommon-Emill" 


Fo,word(uff,nt 
VCE = 
10" 
Ie = SOma, 
f = Mmc 
1.0 
1.1 
1.0 
1.0 


TtollSfertolio 


(ommOIl-hu 


C •• 
Open·(iuuil 
VC1 = 10" 
IE=O, 
1= 
lme 


hup12H119, 
,= 
14Dkt 
11 
20 
20 
11 
of 
OulpUI (opotilollu 


(ommon·los, 
C,. 
Op,n·Cifcuit 
VEl = O.S" 
Ie = 0, 
'=lf11( 
II 
II 
II 
hupt2H1l9: 
f= 
140kc 
" 
Inpul(opocilonu 


HOTE 11 
Th.se 
pO/omet,rs 
mUll be meosulld 
using puhe 
lechniques. 
1'W :s 300 Jj.1'C., Duty cycle:"5 
2%,. 


1'uh, 
widlh 
mUll 
be 
iuth 
11'101hol,ing 
or doubling 
dOll 
nol 
couse 
a 
thonge 
glial" 
lhon 
Itl. 
required 
I)cClIrocy of Itle meosuremenl. 


"IndiCOlesJ£DE( 
',gislereddolo 


TYPES 2N119. 2N119A. 2N120. 


1 


N-P-N SILICON 
TRANSISTORS 


TO·l8+ 
2N720 
2N720A 
2N870 
2N871 


PARAMETER 
TEST CONDITIONS 
I 
TO-3'. 
2N1893 
2N1889 
2N18.0 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Y[IItICJO 
~~~~;:~:a~·Ollag. 
Ie = l00p.a, 
IE=O 
120 
120 
100 
100 
, 


(oillctor-Emill.r 
Ie = JOma, 
1,=0, 
S" 
Hal. 
11 
•• 
60 
60 
y 1_leEO 
'rlOUown 
Voltag. 
, 


(oll,cIOl'-Emitl,r 
Ie = IOOml, 
RIE = lon, 
See Not. \1 
'0 
100 
•• 
" 
, 


Y(Ill:ICER 
Ireakdown 
Voltag. 


Emill.r-Iase 
le-'OOp-o, 
Ie 
- 
0 
7 
7 
7 
, 


Vrlll.1uo 
Breakdown Vollog. 
Ie _1mo, 
Ie 
- 
0 
5 
. 


Vea - 
60,_ 


" - 0 
2 
~. 
Yc,- 
60,_ 'e-O, 
T", 
_ 
lSOo( 
200 
~. 


(oll'tlorC,,'oIfCurr,nl 
Vel 
_1SY, 
'e-O 
0.010 
0.010 ~. 


'COO 
fA 
_ 
lSOoc 
Vel - 
15" 
Ie-D. 
II 
II ~. 


Vel 
- 
90,_ 
le-a 
0.010 
~. 


Vel 
- 
90,_ 
IE-O, 
T", 
_ 
lSooe 
II 
~. 


"10 
Emili., 
(ulolf 
(urI,nt 
Vel 
- 
2,_ 
Ie - 
0 
~. 


Vu- 
5., 
Ie 
- 
0 
0.010 
0.010 
0.010 ~. 


VeE 
- 
10,_ 
Ie 
- 
lGOJla 
20 
20 


YeE 
- 
10" 
Ie 
- 
lOrna, 
SuNol, 
II 
35 
35 


Slali( 
forward 
(un.nt 
SSoC, 
h" 
Transf.r 
lotio 
VeE 
- 
10,_ 
Ie 
- 
lOrna, 
fA 
- 
20 
20 


Su 
NOI' Il 


VeE 
- 
1O., 
Ie 
- 
ISOma, 
Su 
Nol.ll 
40 
120 
.0 
120 
.0 
120 
100 
300 


I, 
_ 
Sma, 
Ie 
- 
SOmo, 
S"Nol.l1 
0.9 
0.9 
0.9 . 


VIE 
lale-Emill.r 
Yoltag. 
1,_lSma, 
Ie 
- 
HOma. 
SuNol. 
11 
1.3 
1.3 
1.3 
1.3 
, 


(olleclor-Emiller 
1,_ 
Sma, 
Ie 
- 
SOma, 
See Nol. 11 
1.7 
1.2 
1.7 
, 


YeE1•.•t1 
Saluration 
Yalat- 
1,_ 
ISma, 
'e 
- 
ISO mil, Su 
Nol. 11 
5 
• 
5 
5 
, 


Small-Signal 
Yel 
= 
S', 
Ie 
= 
I ma, 
f=lh 
20 
30 
20 
30 
20 
30 
20 
'0 
"m 
hib 
(ommon-lan 


Input 
Imp.danc. 
Vel 
= 
10., 
Ie 
= 
Sma. 
f=lh 
10 
• 
, 
• 
, 
• 
, 
.hm 


Small·Signal 
Vel 
= 
S •• 
f=lkc 
Uz 
l.2Sz 
1.2SI 
1.51 


(ammon-Iou 


Ie 
= 
I mo. 
10-" 
10'" 
10'" 
1O'" 
h" 
Rt•• ruYoltag. 
" 


1.51 
1.51 
1.51 


Trond" 
lolio 
Yel 
= 
1O•• 
Ie 
= 
Sma, 
l=lkc 
10'· 
10-" 
10'" 
10.4 


Small-Signal 
Vel = S., 
Ie 
= 
lma, 
f= 
lh 
0.1 
0.5 
0.5 
0.5 
0.3 
j.l.mho 


hob 
(ommon·lau 


Outpul 
Admitlanu 
Vel 
= 
lay, 
Ie 
= 
Sma. 
f=lkc 
I., 
0.5 
0.5 
0.3 
j.l.mho 


Small-Signal 
Vee 
= 
S'. 
Ie = lma, 
f = 
Ih 
35 
100 
30 
100 
30 
100 
SO 
200 
(ommon·Emlll" 
h,. 
forward 
(urr.nl 


Trander 
10110 
Yee 
= 
10., 
Ie 
= 
Sma, 
f=lkc 
U 
U 
.5 
110 
70 
300 


Small·Signal 


Ih,.1 


(ommon-Emiller 


Yce 
= 
1O •• 
Ie 
= 
Sarna. 
f = 
20mc 
2.5 
2.' 
2.5 
3.0 
Forword(urrtnl 


frantf,r.alio 


(ommon-Iou 


'e=O, 
f= 
lmc 
'ob 
Open-(ircull 
YC1 = 
lay, 


20 
IS 
Exe,p17N11O: 
f= 
140h 
IS 
15 
pI 
Outpul (opocilanu 


(ammon-Iou 
Vea = O.Sy, 
IC 
= 
0, 
f = 
lmc 
(ib 
Open-Circuil 


Exctp12N11O: 
'=140kc 
IS 
IS 
IS 
'5 
pI 
InpvlCapocilonu 


NOTE 11: Thlle 
poramelerl 
mud 
b, 
meOllH.d 
utirtg pulle 
techniqulJ. 
rw 
~ 
300 J.l.SIC., Duly cycle 5 2.,.•. 


ruin 
widlh 
must 
b. 
luch 
Ihol 
halYing 
or 
doubling 
dots 
nol 
cause 
a 
chong. 
greol.r 
Ihan 
Ih. 
r.quired 
oHurocy 
of the 
measur.menl. 


·lndiul" 
JEDEC "gist,," 
dalo. 


• 


• 


TYPES 2N721. 2N722 


P-N-P SILICON TRANSISTORS 


Collector-Base Voltage 
Collector-Emitter 
Voltage (See Note 1) 
Collector-Emitter 
Voltage (See Note 2) 
Emitter-Base Voltage 
Continuous 
Device Dissipation at lor below) 25°C Free-Air Temperature 
(See Note 3) 
Continuous 
Device Dissipation at (or below) 25°C Case Temperature 
(See Note 4) 
Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 
_ 


-50V 
-35 V 
-50 V 
-5V 
0.4 W 


1.5W 
-65°C 
to 200°C 
300°C 


NOTES: 
1. This value applies when the base-emitter diode is open-circuited. 
2. 
This value applies 
when 
the base-emitter 
resistance 
RBe 
<; 10 n. 
3. 
Derate 
linearly 
to 175°C 
free-air 
temperature 
at the rate of 2.67 
mWrC. 


4. 
Derate 
linearly 
to , 7SoC case temperature 
at the rate of 10 mW/'C. 


TYPES 2N721. 2N722 


P-N-P SILICON TRANSISTORS 


2N721 
2N722 


PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC - -100 .A, 
IE - 0 
-50 
-50 
V 


VIBR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie::: -lOOmA, 
IB - 0, 
See Note 5 
-35 
-35 
V 


VIBR)CER 
Collector-Emitter 
Breakdown 
Voltage 
Ie = -lOOmA, 
RBE - 10 n, 
See Note 5 
-50 
-50 
V 


VCB - -30 V, 
IE - 0 
-1 
-1 
ICBO 
Collector 
Cutoff 
Current 


TA=150°C 
.A 
VeB' 
-30 V, 
IE = 0, 
-100 
-100 


lEBO 
Emitter 
Cutoff 
Current 
VEB' 
-2 V, 
IC - 0 
100 
100 
.A 


VCE = -10 V, 
Ie = -5 
mA 
I See Note 5 
15 
25 
hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE • ·-10 V, 
Ic=-150mAI 
20 
45 
30 
90 


VBE 
Base-Emitter 
Voltage 
IB = -15 
mA, 
Ie = -150 
mA, 
See Note 5 
-1.3 
-1.3 
V 


VCElsat} 
Collector-Emitter 
Saturation 
Voltage 
le- 
-lSmA, 
Ie - -1SOmA, 
See Note 5 
-1.5 
-1.5 
V 


Small-Signal 
Common-base 
VCB'-5V, 
Ie - -1 mA, 
f::: 
1 kHz 
25 
35 
25 
35 


hib 
n 


Input 
Impedance 
VCB' 
-10 V, 
Ie::: -5 
mA, 
f - 1 kHz 
10 
10 


8x 
8x 
VCB = -5 V, 
Ic=-lmA, 
f = 1 kHz 
Small-Signal 
Common-Base 
10-4 
10-4 


hrb 
Reverse 
Voltage 
Transfer 
Ratio 
8x 
8x 
VCB' 
-10 V, 
le= 
-SmA, 
f.: 1 kHz 
10-4 
10-4 


Small-Signal 
Common-Base 
VCB=-5V, 
IC 
= -1 
mA, 
f = 1 kHz 
1 
1 


hob 
Output 
Admittance 
VCB • -10 V, 
IC- 
-5mA, 
f = 1 kHz 
5 
5 
~mho 


Small-Signal 
Common-Emitter 
VCE • -5 V, 
IC - 
-1 
mA, 
f - 
1 kHz 
15 
50 
25 
100 
hIe 
Forward 
Current 
Transfer 
Ratio 
VCE - -10 V, 
IC - 
-5 
mA, 
f"" 
1 kHz 
20 
30 


Ihfel 


Small-Signal 
Common-Emitter 
VCE - -10 V, 
IC - 
-50 
mA, 
f - 
20 
MHz, 
2.5 
3 


Forward 
Current 
Transfer 
Ratio 
TC = 25"C 


Cobo 
Common-Base 
Open-Circuit 
VCB' 
-10 V, 
IE' 
0, 
f = 1 MHz 
45 
45 
pF 


Output 
Capacitance 


Cibo 
Common-Base 
Open-Circuit 


VEB = -0.5 V, 
IC = 0, 
f = 1 MHz 
80 


I nput 
Capacitance 
100 
pF 


~ 
500 


Ico 
.;; 
~ 400 
°ao~ 


o~ 
300 
o 


THERMAL INFORMATION 


FREE-AIR TEMPERATURE 
DISSIPATION DERATING CURVE 
;;: 
Ico-~ 
c. 
°ao~ 
.;; 
~ 


:J 
0.8 
o 
:J 
C 
0.g 
0.6 
ou 
E 
0.4 
:J 


.~ 
~ 
0.2 


If- 
a 
"- 
a 
25 
50 
75 
100 
125 150 
175 
200 


'" 


'\. 


'\. 


'" 
'" 
'\. 


'\. 


'" 


- 
'\ 
'\ 
'" 


'" 
'\ 
'\ 
'" 


:Jo:J 
C 
200 
.;; 
c 
<3 
E 
:J 
E·x 
~ 
If- 
"- 
25 
50 
75 
100 
125 
150 
175 200 


TA-Free·Air 
Temperature-OC 
FIGURE 1 
Tc-Case 
Temperature- 
°c 
FIGURE 2 


• 


• 


TYPES 'I 696 


2N731. I 
2N697, ?N7t7 
2N718, 2N118 
2N730. 


~lJiR ') 
111'0 
•• '1r:07 
1N161'3 
2 


N-P-N SILICON 
TRANSISTORS 


Highly Reliable, Versatile Devices Designed for 
Amplifier. Switching and Oscillator Applications 
from <0.1 ma to > 150 ma, dc to 30 mc 


• High Voltage 
• Low Leakage 
• Useful hFE Over Wide Current Range 


'mechanical data 


Device 
type. 
2N717, 
2N718, 
2N718A, 
2N730, 
2N731, 
and 
2N956 
are 
in JEDEC 
TO-18 
package 
•. 


Device 
type. 
2N696, 
2N697, 
2N1420, 
2N1507, 
2N1613, 
and 
2N1711 
are 
in JEDEC 
TO-5 
package 
•. 


.t~~~"~:L· 
__:::,~_,._'~~~:?-_tii~?=I ..•"·1 


0::':;: 
= 
or', I .', /A'~ 
...l...- 
f[ 
, 
I 
..l...- 
e::t 
, 
"'/ 
'/ 
_':nH 
"-OlD 


I-':~ .~":...r - 
,':<' UlI 
•••••••, 
'] 
•••• 
••a;-r.:~o:~L 
J IUDS ~m- 
01" 


TO-18 
THE COllECTOR 
IS IN ELECTRICALCONTACT WITH THE CASE 


2N696 
2N717 
2N718A 
2N730 
2N956 
2N1420 
2N1613 
2N1711 
UNIT 
2N697 
2N718 
2N731 
2N1507 
(olleclor-Base Voltage 
60 
60 
7S 
60 
7S 
60 
7S 
7S 
y 


(olleetor-Emi"er 
Voltage (See Note 1) 
40 
40 
SO 
40 
SO 
30 
SO 
SO 
y 


(olleetor-Emitter Voltage (See Note 2) 
32 
y 


Emitter·Base Voltage 
S 
S 
7 
S 
7 
S 
7 
7 
y 


(olleetor (urrent 
1.0 
1.0 
1.0 
a 
Total Device Dissipation at (or below) 
0.6 
0.4 
0.5 
D.S 
D.S 
0.6 
O.B 
O.B 
w 
2So( Free·Air Temperature 
t 
tt 
tt 
t 
(See Note Indicated in Parentheses) __ 
(3) 
(S) 
(7) 
(9) 
(7) 
(3) 
(10) 
(10) 
Total Device Dissipation at (or below) 
2.0 
1.5 
1.8 
1.5 
1.B 
2.0 
3.0 
3.0 
w 
2S0( (ase Temperoture 
t 
tt 
tt 
t 
(See Note Indicated in Parentheses) __ 
(4) 
(6) 
(B) 
(6) 
(B) 
(4) 
(11) 
(11) 
Total Device Dissipation at 
1.0 
O.7S 
1.0 
O.7S 
1.0 
1.0 
1.7 
1.7 
w 
lODO( (ase Temperature 
t 
tt 
tt 
t 
Operating (olleclor Junclion Temperature 
17St 
17Stt 
200 
17Stt 
200 
17St 
200 
200 
O( 


Storage Temperature Range 
-6So( 
to 2DDO( 


HOTES, 
1. 
Thlt 
yahl, 
applies 
.hen 
the 
ban·,mill,r 
resistonce 
(Reel 
is 
.qual 
10 or 
leu 
than 
10 ohms. 


2. This 
volul 
applies 
.hln 
the 
bast-emiller 
diode 
is op.n-circull.d. 


3. Deral, 
lin.arly 
to 
1IS:C 
fr•• ·oir 
t,mperature 
at 
Ih. 
rotl 
~f 
4.0 
mw/(o. 


4. D'rol. 
Iln.orl.,. 
to 
I1S (- COst 
Itmp.roturt 
01 
Ih. 
ro1. 
Of 13.3 
mw/(o. 


S. D.rol, 
Un,orl.,. 
to 
I1So( 
hit-air 
t.mpllature 
al 
the 
role 
of 
2.61 mw/(o. 


6.D'fal, 
lin,arl.,. 
to 
Ino( 
us. 
t.mptralure 
01 Ih. 
role 
0' 
10.0 
mw/(o. 


1.D.rat. 
lin.arr.,. 
kI 
2OOo( frtt-oit 
I.mp.ralure 
01 
Ih. 
role 
of 
2.86 mw/(o. 


8. Duot. 
lin.arl.,. 
10 
200o( 
cas. 
lemperalur. 
at 
Ihe 
rol. 
of 
10.3 
mw/(o. 


9. D.talt 
IIn.arl.,. 
to 
IlSo( 
Irlt-air 
t.mp.ralure 
01 
Ihe 
role 
of 
3.33 mw/(o. 


10. Duale 
lineotl.,. 
10 200o( 
frlt-alr 
t.mperalur. 
01 
th. 
ral. 
of 
4.s6 mw/(o. 


11. O.rot. 
IIn.arl.,. 
to 
ZOOo( cast 
I.mpetolur. 
al 
th, 
rat. 
of 
11.2 
mw/(o. 


tTnas 
Instruments 
guarant•• S 
Its 
tYIMs 2N696, 
2N697, 2NI42o, and 2N1507 to b. capable of the 
same dissipation as reglslered and shown for type. 
2NI613 
and 
2NI711 
wtlh 
approprlal' 
derating 
factors shown In Noles 10 and 11. 


ttTexas 
Instrum'nts 
guarant••• 
Its 
types 
2N717, 


2N71I, 2N730, and 2N731 10 be capabl. 
of the 
same dlsslpallon as registered and shown for type. 
2N7111 and 2N9S6 with appropriate d"atlng 
fac- 
ton .hown In Note. 7 aod I. 


7 
2N730. 2N731 
N-P-N SILICON TRANSISTORS 


I 
TO-II •• 
2N717 
2N711 
2N730 
2N731 


PARAMETER 
TEST CONDITIONS 
I 
TO-s.- 
2N696 
2N697 
UNIT 


MIN MAX 
MIN 
MAX 
MI~ 
MAX MIN MAX 


V[IltICIO 
(olJ.(lor·lo~. 
I"okdown 
Volloge 
Ie 
- 
100 p.o,IE 
- 
0 
•• 
•• 
•• 
60 
, 


Vr_ CIO 
Colltclor-Emill.r 
Ireakdown 
Voltog. 
Ie - 
30ma,I._ 
O. 
s.. Note 12 
, 


Y,Ilt'CEl 
(oll.ctor-Emill.r 
Ir.aida-n 
Voltot' 
Ie 
- 
100 mo, lIE 
- 
10 n. 
SH Hal. 
12 
40 
40 
40 
40 
, 


Y,.,UO 
Emill.r·lou 
Ireakdown 
Vollog. 
Ie - 
100 p.o, 
Ie 
- • 
1 
1 
1 
1 
, 


Exc.pl 
2N11',2N111: 
Ie = 1 mo 


YC1- 
30,_ 
le-O 
I., 
I., 
I., 
I., 
,"' 
vel- 
30'1, 
Ie-D. 
fA 
_lSOo( 
100 
10. 
100 
100 
,"' 
lelO 
(oll,clor 
(ulofl 
Cuu,nl 


Vel 
- 
60 v, 
le-O 
,"' 


Vel 
- 
60,. 'e-O, 
TA _lSOaC 
,"' 


leER 
(olltclor(uloff(ufr,nl 
VeE - 
20 Y, 
1._l00Ul 
,"' 
Ino 
Emiller 
(uloff 
(urr.nl 
Vu- 
S v_ 
Ie 
- 
0 
,"' 
VeE 
- 
10 v. 
Ie 
- 
IOp.o 


Vee-lOw, 
Ie - 
100IJ-o 


VeE - 
10,. 
Ie 
- 
10 ma, 
St.Naltl} 


hFE 


Sialic 
FOfWord (lIff.nl 
TA--SSO( 
Trander 
latio 
VeE 
- 
10 Y, 
Ie 
- 
10 ma, 


S•• 
Hal. 
12 


VeE _10" 
Ie -150 
mo, Su 
Hal. 
12 
2. 
60 
40 
12. 
2. 
60 
•• 
120 


VeE 
- 
10 Y, 
Ie 
-500 
mo. 
Su 
Nale 12 


V" 
laSl-Emiller 
Voltage 
I. 
_ 
ISma, 
Ie 
-ISO 
mo. 
SuNole12 
1.3 
1.3 
1.3 
1.3 
, 


YeElull 
(oll.oor-Emiller 
Saturation 
Voltag. 
1._ 
ISmo, 
Ie 
- 
150 
mo. 
SH Nole 12 
1.l 
1.l 
1.l 
1.l 
, 


Small-Signal 
(ammon-Iou 
Ve• 
- 
5 Y, 
Ie 
- 
I ma, 
t_1k( 
,hm 


hjb 
Input 
Impedance 
VC1 - 
10 Y. 
IC - 
5 ma, 
'_1 
ke 
ohm 


Small-Signal 
(ammon-Iou 
VC' 
= 
5 Y, 
Ic 
= 
1 mo, 
,= 
lke 


h,. 
IIYen. 
Voltage 
Tfansfer 
lalia 
VC1 = 10 Y. 
IC = 
5 mo, 
'=lke 


Small-Signal 
Common-lose 
VC1 - 
5 Y. 
IC - 
1 mo. 
'-lke 
j.l.mho 
h•• 
Output Admillance 
VC1 - 
10 Y. 
'C 
- 
5 mo, 
f_l 
ke 
IJ,mho 


hI. 
Small-Signal 
(ammon-Emili., 
Ve, 
10, 
Ie 
1 mo. 
f-Ike 


forward 
(urrenl 
Tronder 
lotio 
Ve, 
10y, 
IC - 
5 mo. 
'-Ikc 


Ih,.1 


Small-Signal 
Common-Emitter 
Vce 
= 
10 Y. 
IC = SOma. 
f = 
20 me 
forward 
(urrent 
Tronder 
lolio 
2.' 
2.1 
2.' 
2.1 


CoO 
(ammon-lose 
Open-Circuit 
YC1 = 
10y. 
Outpul(opaeilonCl 
le=O. 
,= 
1 me 
31 
31 
31 
3' 
pI 


I,. 
(ommon-Io" 
Open-Circuit 
Vel = 0.5 y. 
f = 1 me 
InpulCopacilllnCl 
IC = O. 
80 
80 
pI 
• 


• 


TYPE 2N917 
N-P-N SILICON TRANSISTOR 


DESIGNED FOR USE IN VHF AND UHF AMPLIFIER 
AND OSCILLATORAPPLICATIONS 


Guaranteed 
Unneutralized 
Power 
Gain - 
9 db min at 200 Me 
• Low Cobo- 
1.7 pi max 
• Low Noise Figure - 
3 db typ at 60 Me 


THE 
ACTIVE 
ELEMENT5 
AlE 


ElEeU/CAllY 
INSULATED FlOM 


THE 
CASE 


• absolute 
maximum 
ratings 
at 
25°C 
free-air 
temperature 
(unless 
otherwise 
noted) 


Colleelor-Base 
Voltage 
Colleelor-Emitter 
Vollage 
(See 
Nole 
1) . 


E~itter.Bose 
Voltage 
. 
Total 
Device Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
2) 


TOlal Device Dissipalion 
01 (or below) 
25°C 
Case Temperalure 
(See Nole 
3) 


Operating 
Collector Junction Temperature. 


Storage 
Temperature 
Range 
. 


30 v 
15 v 
3v 
200 mw 
300mw 
. 
. 
. 
2000C 


- 
65°C 
10 200·C 


PARAMETER 
TEST 
CONDITIONS 
I 
MIN 
MAX 
UNIT 


V1""e", 
Colle,lor·Base Breakdown Volloge 
le-1J.Lo, 
1,-0 
30 
Y 


V'lRlcEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie -3 
mo, 
1,-0, 
See Nole 4 
II 
Y 


V11RIEBO Emitter·Base 
Breakdown 
Voltage 
1,-l0J.Lo, 
le-O 
3 
Y 


Ic10 
Colle,lor Culoff Currenl 
Ve, 
15 Y, 
I, 
0 
1 
no 


VCI-l1 
v, 
1,-0, 
T. -110·C 
0.1 
J.Lo 


h" 
Static Forward Current Transfer 
Ratio 
V,,-1 v, 
Ie - 
3 mo 
20 
200 


V", 
Bose-Emitter 
Voltage 
I, - 
0.15 mO,le - 
3 mo 
0.87 
Y 


VCE(I.tl 
Collector-Emitter 
Saturation 
Voltage 
I, - 
0.15 mO,le - 
3 mo 
0.1 
Y 


Ihr.1 
Imoll·lignol Common-Emitter 
V,,=10v, 
Ie =4 
mo, 1=100M, 
I 
Forward 
(urrenl 
Transfer Ratio 


C_ 
Common-Bose 
Open-Circuit 
VCI= 
10 v, 
1,=0, 
1= 
140k, 
1.7 
pI 
Output Copo<itonce 


Ci•• 
Common-Bose 
Open-Circuit 
V,,=O.5 
v, 
le=O, 
1=140k, 
1.6 
pI 
Input Capacitance 
rb'C. 
Collector-Bose 
Time Constant 
VCI-l0 
v, 
Ie - 
4 ma, 
I 
40 M, 
71 
Pie, 


NOTES 
1. This yalue 
applits 
when 
Ih. 
bast·emiller 
diode 
is apen·circuil.d. 


2. Offall 
lin.orly 
10 200o( 
hu-air 
Ilmplrature 
01 Itlt 
ral. 
of 1.U 
mw/(o. 


J. Dffote 
linearly 
10 200o( 
casl 
I.mplroture 
ollh. 
roll 
of 1.72 mw/(o_ 


4. Thil 
pOfometer 
mUll 
b. 
m.a,ured 
using 
pullf 
l.chniqulI. 
PW = 300 
~IfC, 
Duly (yd. 
::; 
1%. 


l' 
Th. 
fourTh 
lead 
(cost) 
is Ilooling 
10f all 
m.osuremenll 
excepl 
Power 
Gain. 
For Ihis 
porometll 
the 
fourlh 
I.ad 
il 
ground.d. 


'ndiCOltsJEDE< 
regidered 
dolo. 


TYPE 2N917 


N-P-N SILICON TRANSISTOR 


PARAMETER 
TEST 
CONDITIONS 
t 
MIN 
MAX 
UNIT 


NF 
Spot Noise Figure 
YCE - 
6 v, 
ie-l 
mo, RG -4000, 
6 
db 
f=60Me 


Gp• 
Unneufrolized 
Small-Signal 
Common- 
Vc, 
10 v, 
ie 
Sma, 
f 
200 Me, 
9 
db 
Emitter 
Insertion 
Power Gain 
See Figure 1 


Po 
Oscillator Power Output 
Vee 
15 v, 
Ie 
8ma, 
f 
500 Me, 
10 
mw 
See Figure 2 


~I 


(I, 
e2, and 
(9: 0.05 ~f 
C3, 
1.5 - 10 pi 


(4 and(5: 
1000pf 
(6 and (7: 
3 - 15pf 
C8, 
25_1 
RIo 
2.2kO 
11: 
IT '12 
AWG, 
2 em 10 
l2 and l3: 
200 Me RFC 


L4: 
1/2 T ' 12 AWG, 
3 em 10 


01 and 02: 
lN3063 
(Of 
equivalent) 


eland 
(2; 
1000pf 
(3, 
75 pI 
RIo 
2.2 
kO 
II and L3: 500 Me RFC 
L2, 2T '16 AWG, 3/8" 00, 
1 1/4" length 


Double 
Stub 
Tuner 
comiih 
of the 
foHowing 


plumbing 
(or 
equivalent): 


2 GR 
Type 
874 
TEE 
1 GR Type 874-020 
Adjustable 
Stub 
1 GR Type 874-lA 
Adjustable 
Line 


I GR Type 874-WN3 
Short-Circuit 


Termination 


• 


• 


TYPE 2N918 
N-P-N SILICON TRANSISTOR 


FOR VHF AND UHF AMPLIFIER 
AND OSCILLATOR 
APPLICATIONS 


• 
Low Noise Figure ... 
6 dB max at 60 MHz 


• 
High Neutralized Power Gain 
15 dB min at 200 MHz 


• 
High Oscillator Power Output 
30 mW min at 500 MHz 


*absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage 
(See Note 
1) 
Emitter-Base 
Voltage 
Continuous 
Collector 
Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 
Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 
Storage Temperature 
Range 
Lead Temperature 
1/16 
Inch from 
Case for 
60 Seconds 


30V 
15 V 
3V 
50mA 
200mW 
_ 
300mW 
_65° C to 200° C 
300°C 


PARAMETER 
TEST 
CONDITIONst 
MIN 
TYP 
MAX 
UNIT 


VIBRICBO 
Collector-Base Breakdown Voltage 
Ie:: 
1 ~A. 
IE: 
0 
30 
V 


VIBRICEO 
Collector-Emitter 
Breakdown Voltage 
Ie - 3 mA, 
IB - 0, 
See Note 
4 
15 
V 


VIBRIEBO 
Emitter-Base Breakdown Voltage 
le:c 
10.uA, 
IC" 
0 
3 
V 


VCB: 
15V, 
IE: 
0 
10 
nA 


ICBO 
Collector 
Cutoff Current 
TA"l50°C 
VCB" 
15V, 
IE" 
0, 
1 
~A 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE" 
1 V, 
Ie:: 3 mA 
20 


VBE 
Base-Emitter Voltage 
Ie = 1 mA, 
Ie'" lOmA 
1 
V 


VCElsatl 
Collector-Emitter 
Saturation 
Voltage 
Ie - 1 mA, 
IC= 10mA 
0.4 
V 


Ihfel 


Small-Signal Common-Emitter 
VCE 
= lOV, 
IC = 4 mA, 
f= 100MHz 
6 
9 
Forward Current Transfer Ratio 


Common-Base Open-Circuit 
VCB" 
10V. 
IE = O. 
f = 140 kHz 
1.7 
Cobo 
Output Capacitance 
VCB: 
0, 
IE" 
O. 
3 
pF 
f = 140 kHz 


Cibo 
Common-Base Open-Circuit 
VEB" 
0_5 V. IC = O. 
f= 140kHz 
2 
pF 
Input Capacitance 


rb'Cc 
Collector-Base Time Constant 
VCB: 
10V, 
IE = -4 mA, f z 79.8 MHz 
B 
ps 


NOTES: 
1. This value applies when the base-emitter diode is open-circuited. 
2. Derate l~nearlVto 200:C 
free-air temperature 
at the rate of 1,14 m~~c. 
3. Derate linearly to 200 C case temperature 
at the rate of 1.71 mWj C. 
4. This parameter must be measured using pulse techniques. tw" 
300 IJ.s,duty cycle iii; 2%. 
-JEOEC 
registered data. This data sheet contains all applicable registered data in effect at the time of publication. 
tThe fourth lead (case) is floating for all measurements except power gain. For this measurement, the fourth lead is grounded. 


TYPE 2N918 
N-P-N SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS' 
MIN 
MAX 
UNIT 


F 
Spot Noise Figure 
VCE=6V, 
Ie:: 1 mA, 
RG = 400 n, 
6 
dB 


f'" 
60MHz 


Neutralized 
Small-Signal 
Common- 
VCB-12V, 
IC = 6 mA, 
f:: 200 MHz 
Gpe 
15 
dB 
Emitter 
Insertion 
Power 
Gain 
See Figure 
1 


Po 
Oscillator 
Power 
Output 
VCB-15V, 
IC = B mA, 
1- 500 MHz 
30 
mW 
~ 
Collector 
Efficiency 
See Figure 2 
25% 


CIRCUIT 
SCHEMATIC 


C2 


NEUTRALIZATION 
ADJUSTMENT 
PROCEDURE 


After 
tuning 
amplifier 
as for 
normal 
gain 
measurement, 


input 
and 
output 
connections 
and 
tune 
L2 for 
minimum 
indicotion 


on 
detector. 
This 
sequence 
is 
repeated 
until 
optimum 
settings 
Ofe 


obtained 
for 
all 
variables. 


c~ 
Cl: 
3- 
12 pF 
C2 and C7: 
1000 pF 
C3: 
1.5-7.5 
pF 
C4 and C5: 
0.01 
jJF 
Ll: 
3Y~T :;:16 AWG, 5/16"' 
10, 7/16" 
length 


Turns 
Ratio"'" 
2 to 
1 


L2: 
0.4-0.65 
jJH, Miller 
#4303 (or eQuivalent). 


L3: 
8 T :;:16 AWG 118" 10, 7/S" 
length, 


Turns Ratio 
'l:; 8 to 1 


C6: 
0.05 
~F 


Al: 
100n 


A2: 
1 kn 


C1 and C3: 
1000 pF 


C2: 
50 pF 


C4: 
75 pF 
Al: 
2.2kn 


L 1. L3, and L4: 
0.2 ,MH,Qhmne 2460 (or equivalent). 


L2: 
2 T #16 AWG, 3/8" 
00,1-1/4" 
length 


Double Stub Tuner consists of the following 
plumbing 
lor equivalent): 


2 GR Type 874 Tee 
1 GR Type 874-020 
Adjustable Stub 


1 GR Type B74-LA 
Adjustable Line 


1 GR Type 874-WNJ 
Short·CirCUlt 


Termination 


• 


• 


TYPE D2T918 
DUAL N-P-N SILICON TRANSISTOR 


TWO TRANSISTORS 
IN ONE PACKAGE 
FOR VHF AND UHF AMPLIFIER 
AND OSCILLATOR 
APPLICATIONS 


• 
Low Noise Figure ... 
6 dB max at 60 MHz 


• 
High Neutralized Power Gain 
15 dB min at 200 MHz 


• 
High Oscillator Power Output 
30 mW min at 500 MHz 


Dimensions 
without 
tolerance desig. 
n8te true position. 
Leads 
having 
maxi· 
mum diamete, 
10.019") 
measured in 
gaging plane 0.054" 
+0.00'" 
-0.000" 


below the seating plane of the device 
shall be within 
0.007" 
of their true 


position 
relative to a maximum 
width 
tab. 


1. 
COLLECTOR 
1 


2. 
BASe 
1 


3. 
EMITTER 
1 


5. 
EMITTER 
2 
6. 
BASE 
2 
7. 
COLLECTOR 
2 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Collector-Base Voltage 
_ _ . 
. 
. 
. 


Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base Voltage 
Continuous Collector Current 
. 
.. 
. 
_ . 
. 
.. 
. 
_ . 
.. 
_ _ _ _ 


Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2): Each Triode 


Total Device 


30V 
15V 
3V 
50mA 
200mW 
_ 
_ 300mW 
_65° C to 200° C 
300°C 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BRICBO 
Collector-Base 
Breakdown 
Voltage 
IC-l 
~A. 
IE = 0 
30 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC - 3 mA. 
lB' 
O. 
See Note 3 
15 
V 


V(BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - 10~A, 
IC - 0 
3 
V 


VCB-15V, 
IE =0 
10 
nA 
ICBO 
Collector 
Cutoff Current 
TA-l50°C 
VCB-15V, 
IE -0, 
1 
~A 


hFE 
Static Forward 
Current Transfer 
Ratio 
VCE - 1 V, 
IC-3 
mA 
20 


VBE 
Base-Emitter 
Voltage 
IB= 1 mA, 
IC= 10mA 
1 
V 


VCElsatl 
Collector-Emitter 
Saturation 
Voltage 
IB"'l 
mA, 
Ic-l0mA 
0.4 
V 


Ihrel 


Small-Signal Common-Emitter 


VCE - 10V, 
Ic::4mA, 
, = 100 MHz 
6 
9 
Forward 
Current Transfer 
Ratio 


Common-Base 
Open-Circuit 
VCB=10V, 
IE =0, 
f:: 
1 MHz 
1.7 
Cobo 
Output 
Capacitance 
VCB = 0, 
IE '0, 
f::.. 1 MHz 
3 
pF 


Cibe 
Common-Base 
Open-Circuit 
VEB = 0.5 V, IC = 0, 
f::: 1 MHz 
2 
pF 


Input Capacitance 


rb'Cc 
Collector-Base 
Time Constant 
VCB'10V, 
IE = -4 mA, 
f::: 79.8 MHz 
B 
ps 


NOTES: 
1. 
This value 
applies 
when 
the 
base-emitter 
diode 
Is open-circuited. 
2. 
Derate 
linearly 
to 175°C 
free-air 
temperature 
at the 
rates 
of 1.33 mWiC for each 
triode 
and 2 mWiC for the total 
device. 


3. 
This 
parameter 
must 
be measured 
using 
pulse 
techniques. 
tw" 
300 
~S, duty 
cycle" 
2%. 


TYPE D2T918 


DUAL N-P-N SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


F 
Spot Noise Figure 
VCE"6V, 
IC= 1 mA. 
RG: 
400 n, 
6 
dB 
1·60 
MHz 


Neutralized Small-Signal Common- 
VCB-12V, 
IC - 6 mA, 
1·200 
MHz 


Gpe 
15 
dB 
Emitter 
Insertion 
Power Gain 
See Figure 1 


Po 
Oscillator 
Power Output 
VCB· 
15V, 
IC" B mA, 
1= 500 MHz 
30 
mW 


~ 
Collector Efficiency 
See Figure 2 
25% 


CIRCUIT 
SCHEMATIC 


(2 


NEUTRALIZATION 
ADJUSTMENT 
PROCEDURE 


Aft.r 
luning 
amplifier 
as 
for 
normal 
gain 
meosurement, 


input 
and 
output 
(onneclio", 
Qnd 
tune 
l2 
for 
minimum 
indication 


on 
detector. 
This 
sequence 
is 
repeated 
until 
optimum 
setting' 
or. 


obtained 
for 
all 
variables. 


Cl: 
3-12pF 


C2andC7: 
1000pF 


C3: 
1.5-7.5 
pF 
C4 and C5: 
0.01 
J.lF 
Ll: 
3Ya T #16 
AWG, 5/16" 
10, 7/16" 
length 


Turns 
Ratio"'" 
2 to 
1 
L2: 
0.4-0.65 
JolH.Miller 
#4303 
(or equivalent). 


L3: 
8 T #16 
AWG l/S" 
10. 7/S" 
length, 


Turns Retio "'" 8 to 1 
L4: 
200 MHz AFC 


C6: 
0.05 J.lF 


Al: 
lOOn 


A2: 
1 kn 


Cl and C3: 
1000 pF 


C2: 
50 pF 


C4: 
75 pF 
A1: 
2.2 kn 


L 1, L3, and L4: 
0.2 J.lH.Ohmite Z460 (or equivalent). 


L2: 
2 T #16 AWG. 3/8" 
DO, 
1·1/4" 
length 


Double-Stub 
Tuner consists of the following 
plumbing 
(or equivalent): 


2 GA Type 874 Tee 
1 G A Type 874-020 
Adjustable Stub 


1 G A Type 874-LA 
Adjustable 
Line 


1 G A Type 874-WN3 
Short-Circuit 


Termination 


• 


• 


TYPES 2N929, 
2N930 
N-P-N SILICON TRANSISTORS 


• 
Guaranteed 
h•• at 10 pa, T•. = - 55·C and 25·C 
• 
Guaranteed 
Low-Noise Charaderistics 
at 
10 "a 
• 
Usable at Colledor Currents as Low as 1 "a 


4Sv 
4S 
v 
S 
v 
30 
mo 
300 
mw 
600 
mw 
17S·C 
- 6S·C 
to + 200·C 


'absolute 
maximum 
ratings 
at 
2S·C 
free-air 
temperature 
(unless otherwise 
noted) 


Collector-Base 
Voltage. 


Coliector.Emitter 
Voltage 
(See Note 
1) 
Emitter-Base Voltage 
Collector 
Current 
Total Device Dissipation at (or below) 2S·C 
Free-Air Temperature 
(See Note 2) 
Total Device Dissipation at (or below) 2S·C 
Case Temperature 
(See Note 3) 
Operating 
Collector Junction Temperature 


Storage 
Temperature 
Range 
• 


MOlES: 
1. 
This 
•• Iut 
.ppUn 
when 
th, 
Itos. - emllt.r 
dlo. 
II 01*1- drculttd. 


2. hr.'. 
IIntortr 
I, 
11So( 
fr"-ai, 
t.mper,t,r. It 
Iftt r." 
If 
2.0 •• /C'_ 


3. Do,.t. 11"•••.1, t, 
lTSo( (est I."',....'., •• t ttl. ,.t, .f 
4.0 
•.• jC·. 


-INk,tts 
JEDEC reth1trt4 
tI,t, 


TYPES 2N929. 
2N930 
N-P-N SILICON TRANSISTORS 


TEST CONDITIONS 
2N929 
2N930 
PARAMETER 
MIN 
MAX 
MIN 
MAX 
UNIT 


V1BR1e,o(oUector·Em;"er 
Breokdown Volfoge 
Ie = 
10 mo, 
1,= 
0, 
(See Nole 4) 
45 
45 
v 


V1BR1'to Eml"er·Bose Breakdown Voltage 
I, = 
10 no 
Ie = 
0 
5 
5 
V 


lelO 
(olledo, 
(uloff (urrenf 
Ve, = 
45 v, 
I, =0 
10 
10 
na 


Ve• = 
45 v, 
V" = 
0 
10 
10 
no 
ICfS 
(olledo, 
(uloff (urrenl 
(See Nole 5) 
TA = 
HOO( 
Va 
= 
45 v, 
V" = 
0, 
10 
10 
fLO 


ICEO 
(ollector (ufoff (urrenl 
Ve, = 
5 v, 
1,= 
0 
2 
2 
no 


I,to 
Eml"er (uloff Currenl 
VEl = S 
V, 
Ie = 
0 
10 
10 
no 


Ve, = 
5 v, 
Ie = 
10 fLO 
40 
120 
100 
300 


Ve, = 
5 v, 
Ie = 
10 
fLO, 
TA = _55°( 
10 
20 
h•• 
510fi, Forwo,d Currenl T,ansfer 
Rol;o 
Va = 
5 v, 
Ie = 
500 /La 
60 
150 


VeE = 5 
V, 
Ie = 
10 mo, 
(See Nole 4) 
350 
600 


VIE 
Bose·Eml"er Volfoge 
I, = 
0.5 mo, 
Ie = 
10 mo, 
(See Nofe 4) 
0.6 
1.0 
0.6 
1.0 
v 


VC~ •.•tl 
CoUecto,·Eml"e, Solumlion Volfoge 
I, = 
0.5 mo, 
Ie = 
10 mo, 
(See Nofe 4) 
1.0 
1.0 
V 


h,. 
Smoll·Slgnol Common·lose 
Input Impedon", 
Ve, = 
5 v, 
1,=-1 
mo, 1=1 
k, 
2S 
32 
25 
32 
ohm 


h,. 
Smoll·Signol Common·Bose 
Ve, = 
5 v, 
1.=-1 
mo, 1=1 
k, 
0 
6.Ox 
0 
6.Ox 


Rev,rse Voltage Tmnsfe, ROlio 
10-' 
10" 


hob 
Small·Signal Common·lose 
Oulpuf Adml"""", 
Vel = 5 V, 
I, = - 
1 mo, 1 = 
1 k, 
0 
1.0 
0 
1.0 
p.mho 


h•• 


Smoll·Signal Common·Em;ne, 
Forward Current Tmnsfer lofio 
Va = 
5 v, 
ie = 
1 mo, 
1=1 
k, 
60 
3S0 
150 
600 


Ih••1 


Small-Signal Common-Eml"er 
Forward (urrent 
Transfer lotio 
YeE = S v, 
Ie = 
500 
fLO, 
I = 
30 m' 
1.0 
1.0 
c.. 
(ommon-Iose 
Open·Gr,"'I 
Oulpul (apodia",' 
Ve, = 
5 v, 
I, = 
0, 
1=1 
m, 
B 
B 
pI 


TEST CONDITIONS 
2N929 
2N930 
UNIT 
PARAMETER 
MAX 
MAX 


- 


Av,,,,,, 
Noise Figure 
Ve, = 
5 v, Ie = 
10 fLO, 
I" 
= 
10 kfi 
4 
3 
db 
Nf 
Noise Bondwldltl 10 'PO 10 15.7 k, 


IOTES: 
4. 
TIrleM ,.,-.Itrl 
,.", 
h 
JIMft.,td 
"Ing 
,.1" 
tld."l"••", 
PW = JOG It'". 
htr 
(rde 
~ 
1%. 


S. ICU 
.., 
M '* 
ill ,1.1 
ef 
lelO 
f« 
(Ire_It 
,t••lllt)' calc-I,tle" 


.11141(•• " JEDEC ,•• hl.," .f.. 
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TYPES 2N696, 2N697. 2N711. 2N718. 2N718A, 2N730. 
2N731. 2N956, 
2N1420. 
2N1507, 2N1613, 2N1711 


N-P-N SILICON TRANSISTORS 


Highly Reliable, Versatile Devices Designed for 
Amplifier, Switching and Oscillator Applications 
from c0.1 ma to ••150 ma, de to 30 mc 


• High Voltage 
• Low Leakage 
• Useful hF£ Over Wide Current Range 


'mechanical data 


Device 
types 
2N717, 
2N718, 
2N718A, 
2N730, 
2N731, 
and 
2N956 
are 
in JEDEC 
TO-18 
packages. 


Device 
types 
2N696, 
2N697, 
2N1420, 
2NI507, 
2N1613, 
and 
2N1711 
are 
in JEDEC 
TO-5 
packages 
. 


.~tm- 
,::::1: I u-l 
InS-t-;;;-jl-- 
•.•• 
I_COU«fOI 
~ 
-.--- 
__ 


~ 
•.- 
_IlI.c.-o:-uio..· 
-- 


u,.~- 
-- ~ 
I -I'" 
-..~- 
O&A 
~ 
rr 
~ 
~I .~ 
:: 
-I 
- 
, <'/ ~HI 
DOt 
0.125 


...L..- 
I 
'-<tit 
: 
02I1lll 
rU 


~,=-l •.,. 
)' 
J 


MIl 
SUo, 
I IMITTH 


DI1'AUOf~ 
JLIAOS!o!!!.DLt. 
•• 
TWI 10* 
0I'n0tU0L 
0..01. 
THE COllECTOR 
IS IN ELECTRICALCONTACT WITH THE CASE 
• 
2N696 
2N717 
2N718A 
2N730 
2N956 
2N1420 
2N1613 
2N1711 
UNIT 
2N697 
2N718 
2N731 
2N1507 
(olleetor-Bose Volloge 
60 
60 
7S 
60 
7S 
60 
7S 
7S 
v 


(ollellor-Emitter Voltage (See Note 1) 
40 
40 
SO 
40 
SO 
30 
SO 
SO 
v 


(oliellor·Emitter Volloge (See Nolt 2) 
32 
v 


Emitter-Bose Voltage 
S 
S 
7 
S 
7 
S 
7 
7 
v 


(olleetor (urrenl 
1.0 
1.0 
1.0 
a 


Tolol Oevice Ois~pation al (or below) 
0.6 
0.4 
O.S 
0.5 
0.5 
0.6 
0.8 
0.8 
w 
2S'( 
Free-Air Temperature 
t 
tt 
tt 
t 


(See Nole Indicated in Parentheses)_ 
(3) 
(S) 
(7) 
(9) 
(7) 
(3) 
(10) 
(10) 
Total Device Oi,~pation at (or below) 
2.0 
1.S 
1.8 
1.S 
1.8 
2.0 
3.0 
3.0 
• 
2S'( 
(ase Temperature 
t 
tt 
tt 
t 


(See Note Indi,ated in Parentheses)_ 
(4) 
(6) 
(8) 
(6) 
(8) 
(4) 
(11) 
(11) 
Total Oevi" Oissipation at 
1.0 
O.7S 
1.0 
O.7S 
1.0 
1.0 
1.7 
1.7 
w 


lOD'( 
(ase Temperature 
t 
tt 
tt 
t 
Operating (allectar Junetian Temperature 
17St 
17Stt 
200 
17Stt 
200 
17St 
200 
200 
'e 


Slorage Temperature Range 
--.ls'e 
10 2oo'e 


NOTES: 
1. This 
'01.,. 
,pplllS 
wht" 
tho 
bast-.mitt.r 
flShtonc, 
(I.) 
II 
.qual 
to 
or 
I.n 
thon 
10 _mI. 


2. TIlil 
"lilt 
1,,1111 
.hlll 
Ill, 
.os.-emltt.r 
diode 
II 
op.n·c1ullllecl. 


3. D,ro', 
Il••••rt, t. 115'( 
fr"-alr 
IlfIlper,tvr, 
I' 
tho ,ol•• 
f 
4.0 
_/Co, 


4. De,al. 
IIn.arlJ 
la 
175°C (a" 
1.,....lllr. 
01 rtl. 
ral. 
al 
U.J 
••w/Co. 


S. D.,.I. 
IIn•• rlJ la 
17So( 
hM·alt 
Ilmperalur. 
at 
the 
rt't 
01 
t.'7 
rrrw/(o. 


•. 
D.rtt. 
1i".orIJ 
,. 
175°( 
(II. 
IM,.r.lur 
•• 
1 Iht 
UII•• 
1 10.0 
mw/(o. 


7. Derol. 
IIntorlJ 
10 too°( 
hit-air 
Itf'IIp".tur •• 
1 Ih. 
,al •• 
f 
t." 
mw/(o. 


I. hr,l. 
UntldJ 
t. 
2OO0( laSt 
IllIlptr.lur. 
01 Ih. 
r.l •• 
1 10.3 
mw/CO. 


t. Dett'. 
IIntOrlJ " 
17So( 
1t••.• I, IMper.lllr. 
tt 
tilt 
r.l. 
II 
3.33 raw/(O, 


10. D.,.,. 
IIn•• rlJ 
I' 
%OO0( 
h ••.• 1r IMper.IIK. 
II 
tIl. 
'II. 
II 
4.5' _/e-. 


11. D.rol. 
IIn•• ,IJ 
t. 
ZOOo( 
lll. 
t.mp.r,'ur. 
II 
Iht 
rtl. 
of 17.t 
mw/('. 


tlaxas 
Inslruman" 
luaNntees 
II, 
types 
2N696. 


2N697, 2N1420, and 2NU07 
to be capable" 
tha 


sama dissipationos ,..Istered and shownfet ",.. 
2N1613 
and 
2NI711 
wit. 
op".,.le 
4eratl•• 


fodon 
shown In Notes 10 and 
11. 


ttTexas 
Instrumen.. ,varante.. 
Its ty,.. 
2N717, 


2N711, 
2H730. and 2N731 to Ita capable of "'e 


salIMdissipationas rellstered and shown for types 
2N71I. 
anllll2H9J6 with approp,lo" del'alll,. foc· 


ton show. I. Hotes7 and I. 


2N956. 
2N1420 
2Nl1j 1. ? 


N-P-N SILICON TRANSISTORS 


I 
70-11_ 
2N711A 
2N956 


'ARAMETER 
TEST 
CONDITIONS 
I 
TO·5- 
2N1613 
2N1420 
2N1507 
2N1711 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN MAX 


Y'R'Ceo 
ColI.dor-loit 
Iflakdo." 
Yoltogt 
Ie _100 
p.o,IE - 
0 
7S 
•• 
•• 
7S 
, 


VIlllCEO 
(oll.do,-Emiller 
Ir'Gkdown 
Vollag. 
Ie 
- 
30 mo, 1,-0. 
s.,N.I.12 
2S 
, 


VIIRICY. 
(olltclor-Emllltr 
Ir.akdowA 
Voltog, 
Ie 
_100 
rna.RIE 
- 
lon, 
5•• 
Nol. 
12 
so 
30 
30 
SO 
, 


',alIlO 
[milttr-I.,. 
luakdown 
Voltog. 
IE = 100 ,.,.I,le = 0 
7 
7 
, 


Vel 
- 
30 Y, 
IE-O 
1.0 
1.0 
IJ.' 


Yel- 
30•• IE-D' 
TA _ 
ISOoC 
100 
11l 
IJ.' 
lelo 
(ollufor(ulof!CLtff,nl 
YC1- 
60'. 
le-O 
0.010 
0.010 
IJ.' 


Vel - 
60 '. 
IE-D' 
fA 
- 
ISO'C 
10 
10 
IJ.' 


'cu 
(oll.clor 
Cllf.ff (urr,"1 
VCE - 
20 '. 
lIE 
- 
100 ,0 
10 
IJ.. 


'no 
Emili" 
Cutoff (urr'nl 
'u- 
S'. 
Ie - 
0 
0.01 
100 
O.OOS 
IJ.. 


VCE - 
10,. 
Ie 
- 
10 Jlo 
20 


VCE _10'_ 
Ie 
- 
100 110 
20 
3l 


VeE 
- 
10 y. 
Ie 
- 
10 mo, 
S•• 
Not, 
12 
3l 
7S 


Slali( 
Forward (vrrtnt 
YCE _10., 
TA, 
- 
-SSoC. 
20 
3S 
'FE 
Trond., 
loti. 
Ie 
- 
10 mo, 


Set •• t. 
12 


'ICE - 
10,_ 
Ie 
- 
no ma. 
S•• 
Nole 12 
•• 
120 
100 
300 
100 
300 
100 
300 


'leE 
- 
10,. 
IC 
- 
SOOmo. 
Su 
Noh 12 
20 
•• 


'IE 
lose-Emittl' 
Voilogi 
11_ 
15 mo. 
Ie 
- 
no mo. 
S•• 
Note 12 
1.3 
1.3 
1.3 
1.3 
, 


VCElwtl 
CoIlt<tor·Emiltl' 
Salu,ation 
Yollal' 
11- 
15 ma. 
Ie 
- 
no mo. 
SuNoll17 
1.l 
1.l 
1.l 
1.l 
, 


Smoll-Si9"al 
Common·la" 
Vel- 
S,. 
Ie 
- 
1 ma. 
f_Ikc 
2' 
3< 
2' 
3. 
.'m 
tlib 
Input 
Impeda"t. 
Vel 
- 
10,. 
Ie 
- 
S mo. 
f_lkt 
• 
• 
• 
• 
.'m 


f=lkt 
II 
" 
Small·Signol 
Common-lase 
YCI = S '. 
Ie = 1 mo. 
10.4 
10-4 
',. 
II •• ,,, 
VoUag. 
Transfl, 
10110 
II 
S, 


Vel = 10 '. 
Ie 
= 
Sma. 
f=lkt 
10.4 
10.4 


Small-Signal 
Common·la" 
Vel 
- 
S '. 
Ie 
- 
I mat 
f_lkt 
0.1 
O.S 
0.1 
O.S 
""". 
'ob 
Oulput Admittonte 
'ct 
10,_ 
'c 
Sma. 
I 
'" 
0.1 
1.0 
0.1 
1.0 
""," 
Smoll.Signal 
Common·Emlttl' 
'leE 
- 
S ,_ 
Ie 
- 
I mo. 
f_lkt 
30 
100 
SO 
200 
'.. 
Forward 
Cunon' 
T,andl, 
loti. 
'leE 
- 
10,. 
Ie 
- 
Sma. 
f_lkt 
3l 
ISO 
70 
300 


1'•• 1 
Smoll·Signol 
C.mmon-Emittl' 


'leE 
= 
10,_ 
Ie 
= 
so mo. 
f=20mc: 
3.0 
2.S 
2.S 
3.S 
Forward Cur'l"t 
hondl' 
lotio 


Cob 


Common-Ias. 
Opl,,·(jrul! 
Vel 
= 
10,. 
IE=O. 
f = 
1 mt 
2S 
3S 
31 
2S 
pI 
OUlput Capadtonce 


Cib 
Common·lase 
0pln·Chtuit 
'In 
= 
O.S '. 
'c=o. 
f = 
1 mt 
80 
'0 
pI 
Input (apetdtontl 


I 
TO·ll_ 
2N956 
2N711A 
'AIAMITEI 
TESTCONDITIONS 
T0-5_ 
2NI711 
2N1613 
UNIT 
n, 
MAX 
n, 
MAX 


NF Spot Noist Fi,u,e 
Ve• 
10 Y. Ie 
300 p.o 
S 
I 
8 
6 
I 


12 
db 
I.; 
1I0n, I 
lk< 


NOTE 12, Thelt 
porom.lm 
muU be meaJuted 
uJing pulst 
lethniquts. 
PW ~ 
300 pm. 
Duly (yde 
~ 
2-;•. 
Plliit 
widllt mUll be su<h lito' 
Itol~ing or doubling 
dots nol (OUle 


o thong. 
gr.olll 
Ihan 
the 
rtquired 
o(Curaty 
.f 
lh. 
mlOIUtemenl. 


·lndicolesJEOH 
tegiSIIJlddolO 


• 
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TYPE 2N997 


N-P-N DARLINGTON-CONNECTED 
SILICON TRANSISTOR 


TWO TR lODES 
INTERNALLY 
CONNECTED 
IN DARLINGTON 
CONFIGURATION 


• 
Very 
High Gain 
1000 min at 100 IlA 


• 
Low 
Leakage 
10 nA max at 60 V 


• 
Rugged Internal 
Connections 


~='[~~ 
-.---- 
= 
0.230 0.195 
Q.2iifO.171 
~ 
i L 
= 
~----- 
~OM~~ 


THE 
COLLECTOR 
IS 
IN 
ELEC· 


TRICAL 
CONTACT 
WITH 
THE 


CASE 


ALL 
JEOEC 
TO-lS 
DIMENSIONS 


AND 
NOTES 
ARE 
APPLICABLE 


*absolute 
maximum 
ratings at 25°C free-air 
temperature 
(unless otherwise 
noted) 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 


Continuous 
Collector 
CUffent 


Continuous 
Device Dissipation 
at (or below) 
2SoC Free-Air 
Temperature 
(See Note 
2) 
Continuous 
Device Dissipation 
at lor below) 25°C Case Temperature 
ISee Note 3) 
Storage Temperature 
Range 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


75 V 


40 V 


7V 


300 mA 


0.5W 


1.5W 


_65°C 
to 200°C 


300°C 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


VIBRICBO 
Collector· 
Base Breakdown 
Voltage 
Ie" 
100 ~A, 
IE = 0 
75 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie:: 30mA, 
IB = O. 
See Note 4 
40 
V 


VIBRJEBO 
Emitter-Base 
Breakdown 
Voltage 
Ie - 100 JJ.A, 
IC - 0 
7 
V 


VCB 
-60V. 
IE 
0 
'0 
nA 


ICBO 
Collector 
Cutoff 
Current 


TA-l50°C 
VCB 
- 60V. 
IE - O. 
10 
_A 


lEBO 
Emitter 
Cutoff 
Current 
VEB 
- 5V. 
IC - 0 
'0 
nA 


VCE 
'0 
V. 
IC 
1COllA 
1000 


VCE 
0 
10 V. 
Ie'" 
lOmA 
4000 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE 
- 
'0 v. 
Ie - 100 
mA, 
See Note 4 
7000 
70 ODO 


VCE 
o10V. 
Ie:: 
lOOmA. 
TA:: -SSoC, 


'000 
See Note 
4 


VBE 
Base-Emitter 
Voltage 
VCE 
= 10V. 
IC:: 
100 mA. 
See Note 
4 
0.9 
1.8 
V 


VCElsatJ 
Collector-Emitter 
Saturation 
Voltage 
IB:: 
1 mA, 
IC - 
100 mA. 
See Note 
4 
'.6 
V 


Cobo 
Common-Base 
Open·Circuit 
Output 
Capacitance 
VCB-'OV. 
IE - O. 
f:: 
1 MHz 
35 
pF 


NOTES: 
1. 
This value applies 
when 
the emitter-base 
diode 
is open-circuited. 


2. 
Derate 
linearly 
to 17SoC free-air 
temperature 
at the rate of 3.33 
mW/oC. 


3. 
Derate 
tinearly 
to 17SoC case temperature 
at the rate of 10 mW/oC. 


4. 
These parameters 
must 
be measured 
using pulse 
techniques. 
tw:: 
300 .us, duty 
cycle" 
2%. 


TYPE 2N998 
N-P-N DARLINGTON-CONNECTED 
SILICON TRANSISTOR 


TWO TRIODES INTERNALLY 
CONNECTED 
IN DARLINGTON 
CONFIGURATION 


• 
Very High hFE ... 
1600 min at 10 mA 


• 
Low ICBO ... 
.10 nA max at 90 V 


• 
Rugged Internal Connections 


ALL DIMENSIONS 


ARE IN INCHES 


UNLESS OTHERWISE 
SPECIFIeD 


3-COLLECTOR 


,,_BASE 
2 
EMITTER 1 
~ 
0230 
0.195 
lr.mI 
Il:m 
CIA 
DIA--L- 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 
_ _ . 
. 
. 
. 


Continuous 
Collector 
Current 
. 
. 
. 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 
Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 
Storage Temperature 
Range 
Lead Temperature 
1116 Inch from Case for 10 Seconds 


NOTES: 
1. 
This value 
applies 
when 
the 
emitter-base 
diodes 
are open-circuited. 


2. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the rate 
of 2.86 mwic. 


3. 
Derate 
linearly 
to 200°C 
case temperature 
at the rate of 10.3 
mW/C. 


·JEOEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the time 
of publication. 


100V 
60V 
15V 


500mA 
_ 0.5W 
. 
I.B W 
_65° C to 200°C 
300°C 


a 


• 


TYPE 2N998 
N-P-N DARLINGTON-CONNECTED 
SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONSt 
MIN 
MAX 
UNIT 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC·l00,.A, 
IE' 
0 
100 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC' 
30mA, 
lB' 
0, 
See Note 4 
60 
V 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - 100 ~A, 
IC- 0 
15 
V 


VCB"gOV. 
IE' 
0 
10 
nA 
ICBO 
Collector 
Cutoff 
Current 


VCB-gOV, 
IE - O. 
TA"l50C 
15 
~A 


lEBO 
Emitter 
Cutoff 
Current 
VEB"10V, 
IC- 0 
10 
nA 


VCE - 5 V, 
IC-l 
mA 
800 


Static 
Forward 
Current 
Transfer 
Ratio 


hFE 
VCE'5V, 
Ic-l0mA, 
See Note 4 
1600 
8000 


(Total 
Device) 
VCE'5V, 
IC'100mA, 
See Note 4 
2000 


Static 
Forward 
Current 
Transfer 
Ratio 


hFE 
(Each 
Triode) 
VCE =5V, 
Ie'" 
lOrnA, 
See Note 4 
25 


VBE 
Base-Emitter 
Voltage 
IB - 0.5 mA, 
Ic" 
5OmA, 
See Note 4 
1,8 
V 


VCElsatl 
Collector-Emitter 
Saturation 
Voltage 
IB - 0.5 mA, 
IC" 50 mA, 
See Note 4 
1,2 
V 


hie 
Small-Signal 
Common-Emitter 
VCE=5V, 
Icz 
1 mA, 
f'" 
1 kHz 
1000 
Forward 
Current 
Transfer 
Ratio 


Cabo 
Common-Base 
Open-Circuit 


VCB=10V, 
IE - 0, 
f= 
1 MHz 
30 
pF 


Output 
Capacitance 


Gibe 
Common-Base 
Open-Circuit 
VEB' 
0.5 V, 
Ic= 0, 
f 
c 
1 MHz 
50 
pF 
Input 
Capacitance 


TEST CONDITIONS 


VCE=10V, 
Ic"O.lmA, 
IB2=-20,.A, 


RG - 5 kil. 
f:z 
1 kHz, 
B '" 200 
Hz 


NOTE 
4: 
These parameters must be measured using pulse techniques. tw .• 300 lois,dutY cycle" 
1%. 
aJEDEC 
registered data 
t AU measurements except hFE (each triode) 
and F are made with the emitter-1, 
base-2 terminal 
(lead 4) open . 


• 
E 
EOO 


.~ 
&500 
~ 
'400 
~ 


~ 
300 
.• 
~200 


E 


~ 
100 
~ 
i: 
0 
o 


'" 


"" 


'" " 
"" 


I'.. 


'\ 
" 
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TYPE 2N999 


N-P-N DARLINGTON-CONNECTED 
SILICON TRANSISTOR 


TWO TRIODES INTERNALLY 
CONNECTED 


IN DARLINGTON 
CONFIGURATION 


• 
Very High hFE ... 
4000 min at 10 mA 


• 
Low ICBO ... 
10 nA max at 60 V 


• 
Rugged Internal Connections 


3 - COLLECTOR 


BASE 
2 
ALL 
DIMENSIONS 


4 - 
EMITTER 
1 
ARE 
IN 
INCHES 
UNLESS OTHERWISE 
SPECIFIED 
,- 


0.195 
il.Tf8 


DIA..L- 


Collector-Base 
Voltage 
Coliector·Emitter 
Voltage (See Note 1) 


Emitter-Base 
Voltage 
. 
. 
. 
. 
. 
. 
. 


Continuous 
Collector 
Current 
. 
Continuous 
Device Dissipation 
at (or below) 2SoC Free-Air Temperature 
(See Note 2) 
Continuous 
Device Dissipation 
at (or below) 2SoC Case Temperature 
(See Note 3) 
Storage Temperature 
Range 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 
. 
. 
. 


60 V 
60 V 
lSV 
500mA 
. 
0.5W 
1.8W 
_65°C 
to 200°C 


300°C 


NOTES: 
1. This vatue applies when the emitter-base 
diodes are open-circuited. 


2. 
Derate 
tinearlv 
to 200°C 
free-air 
temperature 
at the rate 
of 2.86 
mWI'C. 


3. 
Derate 
linearly 
to 200°C 
case temperature 
at the rate 
of 10.3 mWI'C. 


• 


• 


TYPE 2N999 
N-P-N DARLINGTON-CONNECTED 
SILICON TRANSISTOR 


PARAMETER 
TEST CONOITIONS' 
MIN 
MAX 
UNIT 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC~1OO#A, 
IE ~ 0 
60 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie'" 30 mA, 
IB ~ 0, 
See Note 4 
60 
V 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE ~ 100 #A, 
IC ~ 0 
15 
V 


VCB~60V, 
IE' 
0 
10 
nA 


ICBO 
Collector 
Cutoff 
Current 
VCB=60V, 
IE ~ 0, 
TA=l50°C 
10 
#A 


lEBO 
Emitter 
Cutoff 
Current 
VEB-l0V, 
IC~ 0 
10 
nA 


VCE = 10 V, 
'C=O.l 
mA 
1000 


VCE = 10V, 
le= 
lOrnA, 
See Note 4 
4000 
Static 
Forward 
Current 
Transfer 
Ratio 
hFE 
(Total 
Device) 
VCE = 10 V, 
Ie = 100 mA, 
See Note 4 
7000 70,000 


VCE = 10 V, 
IC ~ 100 mA, TA = -55°C. 
1000 
See Note 4 


Static Forward Current Transfer Ratio 
hFE 
(Each 
Triode) 
VCE ~ 10 V, 
le= 
lOrnA, 
See Note 4 
25 


VBE 
Base-Emitter 
Voltage 
IB = 1 mA. 
IC = 100 mA, See Note 4 
1.8 
V 


VCE(sat) 
Collector-Emitter 
Saturation 
Voltage 
IB = 1 mA, 
IC ~ 100 mA, See Note 4 
1.6 
V 


Cabo 
Common-Base 
Open-Circuit 
VCB = 10 V, 
Output 
Capacitance 
IE = 0, 
f = 140 kHz 
20 
pF 


Cibo 
Common-Base 
Open-Circuit 


VEB ~ 0.5 V, 
IC = 0, 


I nput 
Capacitance 
f = 140 
kHz 
10 
pF 


·JEDEC 
registered 
data 
t All measurements except hFE 
(each triode) 
are made with the emitter-1. 
base-2 terminal 
(lead 4) open. 
NOTE 
4: 
These parameters must be measured using pulse techniques. tw •• 300 /-IS,duty cycle"; 
, %. 


FREE·AIR TEMPERATURE 


DISSIPATION 
DERATING 
CURVE 
;;: 
E 
600 
Ico.., 
~ 
500 
.~ 


Ci 
1) 400 
.;; 
~ 


:J 
300 
o 
:J 
C 
.., 


l5 
200 
u 
E 
:J 
E 
100 
'x 
'" 
::< 
I~ 
0 
"- 
o 
25 
50 
75 
100 
125 
150 
175 
200 


"" 


"-'" 
"" 


'" "'- 


"" 


CASE TEMPERATURE 


DISSIPATION 
DERATING 
CURVE 


;;: 
Ico.~ 
0. 
.~ 


Ci 
1) 
.;; 
~~ 
:Jo 
:J 
.~ 
0.8 
cou 
0.6 


E 
E 
0.4 


'x 
~ 
0.2 
I.t 
0 
o 


"- 


"'- 


"- '" 
"" 
"- 


\. 


"- "" 


25 
50 
75 
100 
125 
150 
175 
200 


Tc-Case 
Temperature-OC 


TYPES 2N1131. 2N1132 
P-N-P SILICON TRANSISTORS 


GENERALPURPOSE MEDIUM-POWER TRANSISTORS 


• 
2 Wa"s 
at 25°C Case Temperature 
• 
Complements 
to 2N696 and 2N697 
• 
IO-ohm Saturation 
Resistance 
(max) 


~---t-l0SM'Nl0]'O 


~~ 
0'90 


0310 
0kCF 
03S0 Oii'50l• 
OIA -l-- 


OIlS 
0100 
""N 
0.009 
J 
lUOS 


onAIlS 
Of 
OUTlINE 
IN 
~ 
OIA 


THIS ZONE OPTIONAL 
SEATING 
0016 


PLANE 


absolute 
maximum 
ratings 
at 25·C ambient 
temperature 
(unless otherwise 
noted) 


Collector-Bose 
Voltoge 
. 


Collector-Emiller 
Voltage 
(See note 
1) . 


Emitter·Base 
Voltage 
Collector 
Current. 


Total Device Dissipation 
at 25°C case temperature 
(See note 2) 
Total Device Dissipation 
at lOO·C case temperature 
(See note 2) 


Total 
Device Dissipation 
at 25°C 
ambient 
temperature 
(See note 3) 


Operating 
Junction 
Temperature. 


Storage 
Temperature 
Range 
. 


.-SOv 
.-35v 
. -5v 
-600ma 


.2.0w 
.1.0w 
.O.6w 
175·C 
- 
65·C 
to 
200·C 


NOTES; 
1. This value applies when the base-emitter diode is open-circuited. 
2. 
Derate 
l~nearlY to 17S:C 
case.temperature 
at the rate 
of 13.3 rnW'oC. 
3. 
Derate 
linearly 
to 175 
C ambient 
temperature 
at the 
rate of 4 mW/ 
C. 


• 


• 


TYPES 2N1131. 2N1132 


P-N-P SILICON TRANSISTORS 


Parameter 
Test 
Conditions 
Type 
Min. 
Max. 
Unit 


lelO 
(olleclor Reverse (urrent 
Ve• = 
-30 
v,l, 
= 
0 
-1.0 
/1-0 


lelO 
(olleclor Reve"e (urrent 
Ve. = 
-30 
v,l, 
= 
0 
-100 
/1-0 
TA 
= 
+1500( 


lEBO 
Emitter 
Reverse 
Current 
VEl = 
-2v,le 
= 
0 
-100 
/1-0 


YlBRlC80 
(ollector-Base Breakdown 
Ie 
= 
-100/1-0,1, 
= 0 
-50 
v 


Voltage 


·YIIIRICEO 
(olleclor-Emitter Breakdown 
Ie 
= 
-100ma,I.= 
0 
-35 
v 


Vollage 


·YISRlcER 
(olleclor-Emitter Breakdown 
Ie 
= 
-100 
ma, 
-50 
v 


Voltage 
R•• 
= 
10 ohms 


·hFE 
O( Forword (urrent 
Ve, = 
-10v, 
2N1131 
20 
45 
Transfer Ralio 
Ie 
= 
-150mo 
2N1132 
30 
90 


·hFE 
O( Forward (urrent 
Ve, = 
-10 
v,le 
= 
-5 
mo 
2N1131 
15 
Tronsfer Ratio 
2N1132 
25 


·V•• 
Bose-Emitter Voltage 
I. 
= 
-15 
ma,le 
= -150mo 
-1.3 
v 


·YCE!s.tl 
(ollector-Imitter 
Soturotion 
I. 
= 
-15 
mO,le 
= -150 
mo 
-1.5 
Y 


Voltoge 


h•• 
A( (ommon-Emitter 
Ve, = 
-10 
Y,Ie = 
-50 
mo 
2N1131 
2.S 
Forward Current 
f 
= 
20m, 
2N1132 
3 
Tronsfer Ralio 


(ib 
(ommon-Base Input 
VEl = 
-0.5 
v, Ie = 
0 
BO 
pi 


(opa<itance 
f 
= 
1m, 


(ob 
(ommon-B •• e Output 
Ve• = 
-10Y,I, 
= 
0 
45 
pi 


(apa,itonle 
I 
= 
lml 


h•• 
A( (ommon-Emitter 
Ve, = 
-5 
v, Ie = 
-1 
mo 
2N1131 
15 
50 
Forward (urrent 
I 
= 
1 k, 
2N1132 
25 
100 
Transfer 
Ratio 


hI. 
A( (ommon-Emitter 
Ve, = 
-10v,le 
= 
-5ma 
2N1131 
20 
Forword (urrenl 
I 
= 
1 k, 
2N1132 
30 
Transler Ratio 


hib 
A'c(ommon-Bose Input 
Ve• = 
-SY,I, 
= 
1 mo 
25 
35 
ohms 
Impedon,e 
I 
= 
1 kl 
Ve• = 
-10Y,I, 
= 
Smo 
10 
ohms 
I 
= 
1 kl 


hob 
A( (ommon-Bose Outpul 
Ve• = 
-S 
Y,I, = 
1 ma 
0 
1 
/1-mho 
Admittonle 
I 
= 
1 k, 
Ve• = 
-10y, 
r, = 
5mo 
0 
5 
/1-mho 
I 
= 
1 k, 


h,. 
A( (ommon-Bose ReYe"e 
Ve• = 
-5 
Y,I, = 
1 ma 
0 
B x 10-' 


Voltage Transler Ratio 
I 
= 
1 k, 
Ve• = 
-10Y,I,=5ma 
0 
&xl0-' 


I 
= 
1 kl 


TYPE 2N1566 


N-P-N 
SILICON 
TRANSISTOR 


FOR GENERAL 
PURPOSE AMPLIFIER 
APPLICATIONS 


• 
V(BR)CEO 
... 
60 V Min 


• 
hFE ... 
60 to 200 


All 
DIMENSIONSARE 
IN INCHES 
UNLESS 
OTHERWISE 
SPECIFIED 


*absolute 
maximum 
ratings at 25°C free·air temperature 
(unless otherwise 
noted) 


Coliector·Base 
Voltage 
Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 
Continuous 
Collector 
Current. 
. 
. 
. 
Continuous 
Device Dissipation 
at (or below) 25°C Free·Air Temperature 
(See Note 2) 


Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 10 Seco.nds 
. 


80 V 
60V5V. 
50mA 
• 
... 
600mW 


_65° C to 200° C 
230°C 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC-lO~A. 
IE" 0 
SO- 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
le= 
lOrnA, 
IS - O. 
See Note 
3 
60- 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB"40V. 
IE - 0 
1- 


VCB-40V. 
IE' 
O. 
TA-150C 
100 
~A 


IESO 
Emitter 
Cutoff 
Current 
VEB" 
SV. 
IC" 0 
10- 
~A 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE" SV. 
Ie'"' 5mA, 
See Note 3 
60- 
200- 


VBE 
Base-Emitter 
Voltage 
IB" 2mA. 
Ie'" lOrnA, 
See Note 3 
0.3S- 
1.S- 
V 


VCE(satl 
Collector-Emitter 
Saturation 
Voltage 
Ie - 2 mA, 
'C'" 
lOmA. 
See Note 3 
1- 
V 


hie 
Small-Signal 
Common-Emitter 


VCE-SV. 
Ie· SmA, 
f" 
1 kHz 
kn 


I nput 
Impedance 
1.S- 


VCE'SV. 
'e·' mA 
60 


hfe 
Small·Signal 
Common·Emitter 
VCE· 
SV. 
IC" SmA 
f'"' 
1 kHz 
SO- 
200- 


Forward 
Current 
Transfer 
Ratio 
VCE-SV. 
Ic' 
SmA, 


TA 
= -SSoC 
40 


~fel 


Small-Signal 
Common-Emitter 
VCE·SV. 
IC'" 
SmA. 
f "" 30 MHz 
2 
Forward 
Current 
Transfer 
Ratio 


Cobo 
Common-Base 
Open-Circuit 
VCB'SV, 
IE = O. 
f- 
1 MHz 
10- 
pF 
Output 
Capacitance 


NOTES: 
1. 
This value 
applies 
when 
the 
base-emitter 
diode 
is open-circuited. 


2. 
Derate 
linearly 
to 
17SoC free·air 
temperature 
at the rate 
of 4 mWfC. 


3. 
These 
parameters 
must 
be measured 
using 
pulse 
techniques. 
tw = 300 ~s. duty 
cycle" 
2%. 


• 


TYPES 2N696. 2N697. 2N717, 2N718, 2N71 A 2N730. 
2N731. 2N956. 2N1420 
2N1507 
2N1613, 
N1711 


N-P-N SILICON TRANSISTORS 


Highly Reliable, Versatile Devices Designed for 
Amplifier, Switching and Oscillator Applications 
from <0.1 ma to >150 ma, de to 30 mc 


• High Voltage 
• low leakage 
• Useful hf( Ovit Wide Current Range 


'mechanlcal data 


Device 
types 
2N717. 
2N718. 
2N718A, 
2N730. 
2N731, 
and 
2N956 
are 
in JEDEC 
TO-18 
packages. 


Device 
types 
2N696. 
2N697, 
2N1420, 
2N1507, 
2N1613, 
and 
2N1711 
are 
in JEDEC TO-5 
packages 
. 


• cowa" 
..... 


W 


TO-S 
TO-18 
TO-5 


2N696 
2N717 
2N718A 
2N730 
2N956 
2N1420 
2N1613 
2N1711 
UNIT 
2N697 
2N718 
2N731 
2N1507 
(ollecto,-Bo.e Voltage 
60 
60 
7S 
60 
7S 
60 
7S 
7S 
• 
Collecto,-Emitter Voltage (See Nole 1) 
40 
40 
SO 
40 
SO 
30 
SO 
SO 
• 
Collector-Emitter Volloge (See Note 2) 
32 
• 
Emiffe,-Bo.e Volloge 
S 
S 
7 
S 
7 
S 
7 
7 
v 
(ollector (urrent 
1.0 
1.0 
1.0 
a 
Total De.ile Dissipation at (or below) 
0.6 
0.4 
0.5 
0.5 
D.5 
0.6 
0.8 
0.8 
w 
2S'( 
free-Air Temperature 
t 
tt 
tt 
t 
(See Note Indilated in Parenthese.)_ 
(3) 
(S) 
(7) 
(9) 
(7) 
(3) 
(10) 
(10) 
Total De.;" 
Di.sipalion at (or below) 
2.0 
1.S 
1.8 
1.5 
1.8 
2.0 
3.0 
3.0 
• 
2S'C (a.e Temperalur. 
t 
tt 
tt 
t 
(See Note Indiloted in Parenthe.e.)_ 
(4) 
(6) 
(8) 
(6) 
(8) 
(4) 
(11) 
(11) 


Total Device Dissipation at 
1.0 
O.7S 
1.0 
O.7S 
1.0 
1.0 
1.7 
1.7 
• 
100'( 
(010 Temperalure 
t 
tt 
tt 
t 
Operoling (ollector Junction Temperalv'. 
17St 
17Stt 
200 
17Stt 
200 
17St 
200 
200 
.( 


Slorage Temperalvre Range 
-6S'( 
10 200'( 


MOTES: l. 
This 
,olue 
appllts 
.h.n 
the 
Ilall-Imitt., 
mitiOri" 
(1 •. 1 It 
aqual 
'0 
or 
1'$1 Ihltll 
10 ohms. 


1. This ,01.,. 
appli., 
.h,n 
Ih, 
Ilas.-emill., 
diode 
is 
open·circulltd. 


3. Offal. 
IInt.rt, 
10 
I1S', 
fr•• ·air 
I.mperolur, 
a' 
lh. 
rolo.f 
".0 
rnwjCO, 


.t. D.,.,o 
Iin.arl, 
10 11S'( 
(all 
t,mperalur. 
at 
Ih. 
ral. 
of 13.3 
mw/(o. 


S. Otra" 
lIn.arly 
to 17i.°( 
tr •• -oi, 
I.mp.rolurl 
01 Ihl 
roll 
at 
7.." 
rnw/Co. 


,. 
Olroll 
linlorly 
to 
17SoC case 
'Implrolurl 
at 
Ih. 
rol. 
of 10.0 
mw/Co. 


7.O.roh 
Unoorly 
to 
7.OO°C fro.-oir 
tlmplroluro 
01 Ih. 
fa" 
of 
7..16 mw/Co, 


I. 
O.rol. 
tin.orly 
10 7.OO°C (ose 
'.mplroluro 
at 
Ih. 
rah 
of 
10,3 
mw/Co, 


,. 
Olrol. 
lin.orly 
10 17SoC '".-oir 
I.mplroturo 
01 lh. 
rol. 
of 
3,33 mw/Co. 
10, O.rot. 
lin.orly 
10 1000,C fro.·olr 
t.mplrolurl 
01 Ih. 
rol. 
of 
4.5' 
rnw/Co. 


11. Olroh 
IIn.orly 
10 lOGoC (ose 
I.mplrolu" 
at 
tho 
rO'1 of 
17.7. 
mw/(o. 


trnas 
Instrum.nts ."'aran.... 
Its types 
2N"'. 
2N697. 2NU20. and 2N1507 to IN capabl•• f tho 
sam. dlulpatloll as ,•• Istored and Ihown for types 
2HI6I! 
and 
2N1711 with app,oprlato .,atl 
•• 
factors Ihown In Noto. 10 and 11. 


ttTexa. 
Inltrumont. IUG,anto•• 
Its 
types 
2N717. 


2N711, 2H730, and 2N731 to IN capablo of tho 
samo dlulpatlon a. fe.lst.red ond shOWIlfor ty,.. 
2N711Aand 2N956 willi oppro,rlote dualh •• fac- 
tor•• hown In Hoto. 7 and t. 


TYPES 2N718A. 2N956 
2 
1'1 2 
150 
2N1613, 


N-P-N SILICON TRANSISTORS 


I 
To-18 
•..• 
2N718A 
2N9S6 


PARAMETER 
TEST 
CONDITIONS 
TO.$_ 
2N1613 
2H1420 
2N1507 
2N1711 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN MAX 


V'MtelO 
(oll,tlor-IOI. 
Irtakdown 
Vollog. 
Ie - 
100 lJo,le 
- 
0 
IS 
60 
60 
IS 
, 


YIMlao 
(olltelor-Emiller 
'r.okdown 
Vollog. 
Ie 
- 
30 ma. 
1,-0. 
SnHol. 
n 
IS 
, 


V'_'CEl. 
(oUKlor-Emitter 
Ireokdown 
Yollog. 
Ie 
- 
100 mo, Ilf 
_ 
100, 
ie.Noh 
n 
SO 
10 
10 
SO 
, 


'1(MII:IO 
Emiller-Iol' 
luokdown 
Yoltog. 
Ie = 100 l.J.o.IC = 0 
1 
1 
, 


Vel 
- 
30 '. 
le- 
0 
1.0 
1.0 
1" 


Vel 
- 
30 '. 
IE-D' 
TA _IS01C 
100 
SO 
1" 
'coo 
(oll,(lor 
(ulofl 
CUfI.nf 
Vel - 
'0,. 
le-O 
0.010 
0.010 
1" 


Vel 
- 
60 '. 
Ie-D. 
J" _ 
ISO'C 
10 
10 


"" 
leER 
(oll,c1or 
(ul.1f 
Cuu.nl 
YCE 
- 
20 '. 
Itf - 
IQDkO 
10 
1" 


Ino 
Emill.r 
(Illoff (UH,nl 
Vel 
- 
S '. 
Ie 
- 
0 
0.01 
100 
O.OOS 
1" 


'iCE - 
10,. 
Ie 
- 
10 JJo 
2iI 


'ICE - 
10,. 
Ie 
- 
100 JlI 
2iI 
IS 


'ICE - 
10,. 
Ie 
- 
10 mo, 
S"Nol.l2: 
II 
IS 


Slo!.i( 
Forword 
(un,nt 
'ICE 
- 
10 
'1', 
Ie 
- 
10 mo, 
T" 
_ 
-SSoC, 
2iI 
IS 
h" 
Tronder 
lolio 
St. 
Nal. 
12: 


VeE 
- 
10" 
Ie 
- 
1S0 mo, 
SuNGttl2 
.0 
12iI 
100 
100 
100 
100 
100 
300 


VeE 
- 
10" 
Ie 
- 
SOOmo, 
Su 
Nole 17 
2iI 
40 


v" 
10u·Emillet 
VGllagt 
'I 
- 
ISma, 
Ie 
- 
ISO mo, 
Su 
NGle 12 
1.3 
1.3 
1.3 
1.3 
, 


VeElwtl 
Callector-Emill.r 
Soluralion 
Valloge 
11_ 
ISmo, 
Ie 
- 
ISO ma, 
SuNGI.12 
1.l 
1.l 
1.l 
1.l 
, 


Small-Signal 
CllfrImon·lose 
Vel 
- 
S" 
Ie 
- 
1 ma, 
f_1te 
2' 
I' 
2. 
14 
,hm 
h,b 
Input 
Impedance 
Vel 
- 
10,", 
Ie 
- 
Sma, 
f_ltc 
• , 
• , 
,hm 


f=lte 
!J 
l< 


Small-Signal 
CommGn·lose 
Vel = S'", 
Ie 
= 
I ma, 
10•.4 
10.4 
h,b 
Revern 
Vollag. 
Tranlf,r 
Rolio 
!J 
l< 
Vel = 10 v, 
Ie = Sma, 
1= 
III( 
10"4 
10-4 


Small-Signal 
Common·lost 
Yc, 
h, 
'c 
I mo, 
I 
'" 
O.oS 
O.S 
O.OS 
O.S 
"",h, 
hob 
Output 
Admittanu 
Vel 
- 
10,", 
Ie 
- 
Sma, 
1_ltc 
0.1 
1.0 
0.1 
1.0 
"",h, 


Small·Signal 
Common·Emiller 
VeE 
- 
S" 
Ie 
- 
I ma, 
1_ltc 
10 
100 
SO 
200 


h" 
Forward 
(urr.nl 
TlOnd't 
10lia 
VeE - 
10 v, 
Ie 
- 
Sma, 
1_lke 
IS 
lS0 
10 
100 


Ih,,1 


Smoll·Signol 
(ommon·Emill" 
VeE 
= 
10" 
Ie 
= 
SO ma, 
1= 
20 me 
1.0 
2.S 
2.S 
I.S 
FOIword (ufllnl 
TlOnsf.r lolio 


(.b 
(ommon-lol.Open-Cireuil 


Vel = 10 v. 
IE=o, 
f = 
1 me 
2S 
IS 
3S 
2S 
pI 
Oulpul(opocilance 


(,b 


(ommon·lal.Open-Circuil 
Vel 
= 
O.S v, 
Ie = 0, 
f = I me 
'" 
•• 
pI 
Inpul(apacilance 


I 
Yo-l'~ 
2N956 
2N71IA 
'AltAMma 
TEST CONDITIONS 
y0-5_ 
2Nl711 
2N16U 
UNIT 
TY, 
I MAX 
TV' 
I 
MAX 


NF Spol Nais. Figur. 
Ye• 
10 'I, Ie 
300 JLO 
S 
I 
8 
6 I 
12 
db 
•••= 510 n,f = I., 


I 
yo-ll-- 
2N7l1A 
PAIAMETEI 
TEST CONDITIONS 
I 
y0-5--- 
2N1613 
UNIT 


TV' 
MAX 


" Tolol Switching fiRM 
Se. Fig"••• 1· 
201 
30 
nit( 


NOTE 12: ThIS. param,I'f1 
must b. 
mlOsloIrId usinl 
PlllSl Itchnlqull. 
PW :: 
300 ",SIC, Duly Cyd. 
:: 
2%. 
Pulse widlh 
mUll b. 
SIKh Ihal halvIng 
or daub ling dMS not coust 


a 
chong. 
grtoter 
IhOll the 
nquir.d 
Q(curocy ., 
th. 
mlOSUrtlMnt. 


·lndicol'lJEOECrtgi1f"t4dota 


·The 
referenced figure 
is shown on page 4-30. 


• 


• 


TYPES 2N696, 2N697, 2N717, 2N718, 2N718A 
2 730. 
2N731. 2N956 
2N1420 
2N1507, 2N16 
2N1711 
N-P-N SILICON 
TRANSISTORS 
BULLETIN 
NO. DL·S 693471, 
MAY 
1963-AEVISED 
AUGUST 
1969 


Highly Reliable, Versatile Devices Designed for 
Amplifier, Switching and Oscillator Applications 
from <0.1 ma to > 150 ma, dc to 30 mc 


• High Voltage 
• Low Leakage 
• Useful hf( Over Wide Current Range 
°mechanical data 
Device 
type. 
2N717, 
2N718, 
2N718A, 
2N730, 
2N731, 
and 
2N956 
are 
in JEDEC 
TO-18 
package 
•. 
Device 
type. 
2N696, 
2N697, 
2N1420, 
2N1507, 
2N1613. 
and 
2N1711 
are 
in JEDEC TO-5 
package 
•. 


i 


TO-18 
TO·S 


noted) 


2N696 
2N717 
2N718A 
2N730 
2N9S6 
2N1420 
2N1613 
2N1711 
UNIT 
2N697 
2N718 
2N731 
2NlS07 
(ollector-Base Voltage 
60 
60 
15 
60 
15 
60 
15 
15 
v 
(ollertor-Emiller Voltage (See Note 1) 
40 
40 
SO 
40 
SO 
30 
SO 
SO 
v 
(olledor-Emill" 
Voltage (See Nato 2) 
32 
v 
Emiller-Base Voltage 
5 
5 
1 
5 
1 
5 
1 
1 
v 
(alledor (urrent 
1.0 
1.0 
1.0 
a 
Total Device Dissipation at (or belaw) 
0.6 
0.4 
0.5 
0.5 
0.5 
0.6 
0.8 
0.8 
w 
25·( 
Free-Air Temperature 
t 
tt 
tt 
t 
(See Nate Indllated In Parenth••es)_ 
(3) 
(5) 
(1) 
(9) 
(1) 
(3) 
(10) 
(10) 


Total Deyill Dissipation at (or below) 
2.0 
1.5 
1.8 
1.5 
1.8 
2.0 
3.0 
3.0 
w 
25°( 
(ase Temperolure 
t 
tt 
tt 
t 
(See Note Indilated in Parentheses)_ 
(4) 
(6) 
(8) 
(6) 
(8) 
(4) 
(11) 
(11) 
Total Deyill D~sipation at 
1.0 
0.15 
1.0 
0.15 
1.0 
1.0 
1.1 
1.1 
w 
1000( Case Temperature 
t 
tt 
tt 
t 
Operating (ollector Junction Temperature 
11St 
11Stt 
200 
l1Stt 
200 
11St 
200 
200 
O( 


Storage Temperature Range 
-'5·( 
to 2DOO( 


IIOT£5: 
1. nls 
,.1", 
1,,1111 
••••• 
tIN 
1HI" ••"litl.r 
,"ltfonCl (I.) 
Is .qual 
10 " 
1," 
thin 
10 ••• s. 


2. nil ••I••• 
,,1111 •••• n tilt 
"",-.mill •• 41•• 
Is .,.,..c1rnU •••. 


J. D«.t. 11•••,1, I, 
115'( 
,," 
.•ir'."'.',r, " ,., r.,•• f 
4.0 
•• JC'. 
4. hr.,. 
IInN.lyI. I1S'C (1tH 
'em,.".tur•• 
f ttl. ,.1, .f 13.3 "...j(*. 


S. D••.•,. 
lI•••orty 'a 17S'( k ••.• 1r I_,.,allift 
.t tilt 
ra, •• 
f 
2.61 mw/C:-. 


,. hr.l. 
liflllrl, f. 11S-C teM 
1_,.r.'ur •• 1 11Mf'" 
If 10.0 
•• /Ce. 


T. Def.I. IIn..,I, I. 2OO-C frH-alr I_"rll.,. 
.t ~. 
,., •• 
f 
2.16 m./Ce. 


I. hrlt. 
IInMrlyt. 2OO-C teM 
1•••,.rltur"1 
," 
rlt•• f 10.3 
••••Ie-. 
,. hrlt. 
IIn'lrty I. 11S-( frlt-air t.m"ratur. I' "" rlt. _f 
3.13 .w/Ce. 


10. Dlfll. IInHrlyI. 2OOe(frH·,1rIIm"ralur. II Ih. fa'. If 
4.5' 
rMI/(-. 
11. Dtrlt. III1Hrlyfl 200-( tl" 
I.,.rlhlr. 
It the ral. of 11.2 m./Ce. 


tTexa. 
Inllrumlnb 
luoranM. 
It. 
ty,.. 
2M"', 


2N697, 2MI420, and 2N1507 to ••• capabl• ., thl 
IGm. dlulpatl... a. reglstlred alld ••••••• for ty,.. 
2N16U 
atul 
2NlJ11 
with ap"opriatl 
lI••.atllll 
fad ••.•••••• 
11 III No'" 
10 and II. 


ttTlxa. 
hlttrvmlnh 
lueran •••• 
Ih 
ty,.. 
2N7I7, 
2M711, 2M720, and 2N721 t•••• 
copolli• ., 
tIl. 
sam. dl.slpatlon a••••• ,••••.•••and •••• n for ",.. 
2N711Aantl.2N95' wi", ap".prlat. 
hnltfnl 
fae· 


ton .hewll In Mot.. 7 alld I. 


07. 2N1 
2N1711 


N-P-N SILICON TRANSISTORS 


I 
T().lI_ 
2N718A 
2N9S6 


PARAMETER 
TEST CONDITIONS 
TO·5- 
2N1613 
2N1420 
2N1507 
2N1711 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MINMAX 


V[PlelO 
(ollutor·lose 
Breokdown Voltage 
Ie 
_100 
po,le 
- 
0 
1S 
60 
60 
1S 
· 
VjU.IClO 
(oU'Oaf-Emitt.r 
Ireakdown 
Voltag' 
Ie 
- 
30 ma, 1.-0, 
S•• 
Noll 
12 
21 
· 
Y'_ICEl 
Collt<tor-Emilf.r 
Breakdown Voltage 
Ie 
- 
100 mo, lIE 
- 
10 n. 
5•• 
"01.12 
SO 
30 
30 
SO 
· 


YrlllUO 
Emill.r·lose 
Breakdown Vollag. 
IE = 100 
J..lG.le = 0 
1 
1 
· 
Vel 
- 
30., 
le- 
0 
1.0 
1.0 
!L' 


Vel 
- 
30,_ 
le-O, 
T" _ 
lSooe 
100 
lO 
!L' 


'eao 
(oll.dor 
(uloff 
Cimini 
Vel 
- 
6O,. 'e-O 
0.010 
0.010 
!L' 


Vel 
- 
60,. 
IE-o, 
T" _ 
lSooe 
ro 
10 
!L' 


'CER. 
(olledor 
Cutoff (urr,nt 
VeE - 
20 Y, 
lIE 
- 
100 kO 
10 
!L' 
'''0 
Emillir 
Cutoff (un,nl 
Vu - 
S,_ 
Ie - 
0 
0.01 
100 
O.OOS 
!L' 


VeE - 
10,. 
Ie 
- 
10 po 
20 


VeE - 
10,. 
Ie _100 
IJ.G 
20 
3S 


VeE 
- 
10 '. 
Ie 
- 
10 mo, 
S•• 
Nol. 
12 
3S 
1l 


SIOli< Forward 
(urrtnl 
fA 
__ 
SSoC. 
20 
3S 
hFE 
Transfer 
latio 
VeE - 
10,. 
Ie 
- 
10 mo, 


5""01,12 


VCE _10" 
IC 
- 
ISO mo, 
SuNol.12 
•• 
120 
100 
'00 
100 
300 
100 
300 


VCE - 
10" 
IC - 
SOOmo. 
Su 
Hal' 
12 
20 
•• 


·IE 
lal.·Emillet 
Vollog, 
II 
_IS 
mo. 
Ie 
- 
1$& mo. 
SH Hal, 
12 
1.3 
1.3 
1.3 
1.3 
. 


VCEI5,11 
Colleelor·Emllhr 
Salurolion 
Voltogl 
II 
- 
ISmo, 
'e 
- 
150 ma, 
SIINoI,12 
I.S 
1.l 
1.l 
1.l 
. 


Small-Signal 
Common·lan 
Vel- 
S,. 
Ie 
- 
I mo, 
'_lkc 
2. 
34 
2' 
3. 
.hm 
hib 
Inpullmptdanel 
Yel 
- 
10" 
Ie 
- 
S mo, 
f_lkc 
• 
! 
• 
• 
.hm 


Vel = S '. 
Ie = 1 mo, 
f=lkc 
h 
S. 


Small-Signal 
Common-Ian 
10-4 
10-4 
h,. 
tenn. 
Yorlag. 
Trontl.r 
lotio 
h 
S. 


Yel 
= 
10,. 
IC = Sma. 
f=lkc 
10-4 
10'" 


Small-Signal 
Common·los. 
Yel 
- 
$ '. 
IC - 
1 mo. 
1_lke 
0.1 
O.S 
0.1 
O.S 
"",h. 
hob 
OUlpul Admillanu 
Yet- 
10" 
Ie 
- 
Sma, 
f_lh 
0.1 
1.0 
0.1 
1.0 
"",h. 


Smoll·Signa' 
(ommon-Emitter 
VeE 
- 
S '. 
'e 
1 mo. , ,., 
30 
100 
lO 
200 


h,. 
Forward 
(urrlnt 
Trond.r 
lotio 
YeE 
- 
10,. 
'e 


Sma, 
I ,., 
3l 
llO 
70 
300 


Ih,,1 


Smoll.Signol 
(ommon·Emill.r 


YeE 
= 
10" 
Ie 
= 
SOma. 
f = 20 me 
3.0 
2.5 
2.S 
3.S 
Forward Currenl Transfer 
lalio 


C,. 
(ommon-Ios. 
Open-Circuit 
Vel 
= 
10,. 
IE=O. 
f = 
1 me 
21 
3S 
3S 
2S 
p' 
Outpul 
(opodfonu 


(ib 
(ammon·los.Open-Circuil 


VEl = 
0.$ '. 
Ie 
= 
O. 
f = 
I me 
SO 
SO 
p' 
Inpul(opaeilonu 


See switching characteristics for types 2N71SA and 2N613 on pages 4-30 or 4-72. 


*operating 
characteristics 
at 
25°C free·air 
temperature 


1 
TO-ll_ 
2N956 
2N711" 
P"RAMETER 
TEST CONDITIONS 
T0-5- 
2NI711 
2N1613 
UNIT 


TV' 
MAX 
TVP 
MAX 


NF Spot 
Moile 
Figure 
·c, 
10,. Ie 
300 p.o 
S 
I 
8 
6 
I 
12 
db 
S. = HO n. f 
lk, 


HOTE 12 
Th.i. 
porom.I"i 
mutl 
b. mtosurtd 
uiing 
pul" 
Itchniquft. 
I'W ::: 
]00 ~m. 
Duly (yd, 
::: 2'1.. 
!'uh. 
width 
mud 
b. 
iueh Ihol hol,ing 
or doubting 
daft 
nol (OuSt 


a 
chong' 
gr.ol,r 
Ihon 
Ih. 
r,qui"d 
o((uracy 
.1 
Ih. 
m.asur.ment. 


·Inditalel 
JEDH 
"9isl.led 
dolo 


• 


• 


TYPES 2N698. 2 69 
2N719 2N 1 
2N720A 
2N870 
2N871 2N1889. 2N1890. 2N1893 
N-P-N SILICON TRANSISTORS 


Highly Reliable, Versatile Devices Designed for 
Amplifier, Switching and Oscillator Applications 
from <0.1 ma to > 150 ma, de to 30 mc 


• High Voltage 
• low leakage 
• Useful hFl Over Wide Current Range 


mechanical 
data 


Device Iype, 
2N719. 2N719A, 2N720. 2N720A, 2N870 
and 
2N871 are 
in JEDEC TO-18 packages". 


Dev;ce Iype, 
2N698, 2N699, 2N1889, 2N1890, and 
2N1893 are 
in JEDEC TO-39 packages> 
. 


2N698 
2N699 
2N719 
2N719A 
2N720A 
2N870 
2Nl889 
2NlI93 
UNIT 
2N720 
2N871 
2N1890 


(ollector-8ase 
Voltage 
120 
120 
120 
120 
120 
100 
100 
120 
• 
Colle<tor·EmitterVolloge (See Nole 1) 
80 
80 
80 
80 
100 
80 
80 
100 
• 


Colle<tor-EmitterVoltage (Ste Note 21 
60 
60 
80 
60 
60 
80 
• 


Emitter-Base Voltage 
7 
5 
5 
7 
7 
7 
7 
7 
y 


Collector Current 
1.0 
0.5 
a 


Totol 
Device 
Dissipolion 
at lor below) 
0.8 
0.6 
0.4 
0.1 
0.1 
0.5 
0.8 
0.8 


25°( 
Free-Air Temperature 
I 
; 
W 


(Ste Note Indicated in Parentheseil_ 
(31 
(5) 
(71 
{91 
(9) 
(91 
(3) 
(3) 
Total Device Dissipation of lor below) 
3.0 
2.0 
1.5 
1.8 
1.8 
1.8 
3.0 
3.0 
nO( 
(ose Temperature 
t 
I 
; 
t 
t 
w 


(5ee Nole Indicated in Parenthe,.\)_ 
(4) 
(6) 
(8) 
(l0) 
(l0) 
(l0) 
(4) 
(4) 


Storage Temperature 
Range 
-65 
DCto 200 DC 


NOTH 
I 
ThIS 'olun 
uPI'Il'1 
when 
Ihe ban-,mintr 
rui"anc. 
(11El il equat 
10 01 Ilu 
thon 10 ohm,_ 


2 
Thu ,01U1S oppli'l 
when the bos.-emill., 
diode;1 
op.n'(;F(uit.d 


] 
0.,01. 
linearly 10 WOo( ""-ail 
I.mp.faillr. 
at Ih. ral. of 4 51 mwJ°(. 


4 
Deral. lin.orly 
10 2O(l0( cas' 
I.mp"olure 
01 Ih. rol. of 11.1 mwJo( 


J 
D"al. 
lintolly 
10 llJo( 
IfU·OII I,m·peroture 01 lb. 101. of 4 D mwJo( 


6 
Derol' linnlly 
10 11Jo( 
COlt I.mp'toluf' 
01 Ih. rol' 
of )].3 
mwJo( 


1. Dtlol, 
lintolly 
10 11Jo( 
fru·oir 
I.mperalure 
01 Ih. 101. 01 Z 61 mw/o(. 


15 D.tol. 
lin.orly 
10 11Jo( 
COSt I.mp.rolur. 
01 Ih. rol. of 10 0 mwJ°(. 


, 
Otlal. 
hn.orly 
10 ZOOo( lru·all 
lemperalur. 
01 Ihe 101. of Z S6 mw/°C. 


10 
D.ral. 
lineorly 10 ZOOo(Ust 
lemperaill" 
01 Ih. 10Ie of 10.3 mw/o(. 


fTell1S 
Instruments 
guarantees 
these 
deovlces In 


TO-39 p.ckages 
date-eoded 
7326 or higher to be 
capa~e 
of Incre •• d dissiplltion as follows: 0.8 W 
at TA" 
25·C derated 
linearly 
to TA - 20cfc 
at 


the rate of 4.57 mWfC. 
or 10 W at TC" 
25 


DC 
(5.71 W 
It 
TC - l00·C) 
derated 
hnearly 
to 


TC - 200°C at the rote of 57.1 mWr 
C. 


tTexft 
Instruments 
guarantltft 
Its types 
2N719 
and 2N720 to be capable 
of the same dlSlipotton 
as 
registered 
and 
shown 
for 
types 
2N719A. 


2N720A. 
2N870. 
and 
2N871 
with 
oppropriate 


denting 
factors shown in Notes 9 ond 
10. 


·.JEOEC registered data. 
'The 
JEOEC reglUtred 
outline 
lor these deVICesISTO-5. 
TO·3!f falls Within TO·5 With the exception 
of lead length. 


TYPES 2N720. 2N720A, 2N870. 2N871. 2N1889, 2N1890. 2N1893 
N-P-N SILICON TRANSISTORS 


TO.'" 
2N720 
2N720A 
2N870 
2N171 


'ARAMETER 
TEST 
CONDITIONS 
TO~39. 
2Nt893 
2HI8I' 
2NlI'O 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


(oUtclor-'OI. 
Ie = l00~o, 
1£=0 
120 
120 
100 
100 
VIIR\C1O 
Ir.olldow" 
Vollag. 
, 


(oll~lo,·Emill.r 
Ie = JOma, 
1.=0, 
S•• 
NOI, 
11 
80 
60 
60 
, 


VI_'CEO 
Ir.oild •• n Voltag. 


C.llutor·Emithr 


Ie = l00mo, 
lIE = 100, 
St. 
Nol. 11 
10 
100 
10 
10 
, 
VI.IC~ 
If.olld •• n Vollagt 


Emilt.r-le" 
Ie - 
100#0, 
'e 
0 
7 
7 
7 
, 


VIIRIUO 
I"oildown 
VoIIGg. 
Ie _lmo. 
Ie 
- 
0 
I 
, 


Vel - 
'0,_ 
le-O 
2 
•.. 
¥c.- '0,. 
If-O, 
TA _ 
lSO'( 
200 
~. 


(olltllor(uloff(urrln! 
Vel 
- 
1S" 
le-O 
0.010 
0.010 ~. 
'elC 
fA 
_ 
lSOo( 
Vel_n., 
Ie-D. 
Il 
IS ~. 


Vel - 
9O,. 
Ie-a 
0.010 
~. 


Vel 
- 
fO" 
'e-O. 
T••. _ 
lSooe 
IS 
•.. 


'''0 
Emill.r 
hl,1f 
(uu,nl 
Vu - 
2,. 
Ie 
- 
0 
~. 


VEl 
- 
S,_ 
Ie 
- 
0 
0.010 
0.010 
U10 ~. 


YeE 
- 
JOY, 
Ie 
- 
lOOiA-0 
20 
20 


VCE - 
10,. 
Ie 
- 
lama, 
5•• 
HOlt 
11 
3l 
3l 


$Ioli( 
Forward 
(urrlnt 
Ie 
- 
lomo, 
TA _ 
-SSoC, 
'FE 
Tronder 
lotio 
VeE 
- 
1O" 
20 
20 


S•• Nol.II 


VeE 
- 
10" 
'e 
- 
HOma. 
S•• Nolel1 
<0 
120 
.0 
120 
<0 
120 
100 
300 


I. 
_ 
Sma, 
Ie 
- 
SOma, 
S•• No•• ll 
0.9 
0.9 
0.9 
, 


V •• 
10n·Emiller 
Volloge 
I. 
_ 
Hmo, 
'e 
- 
!SOma,. See Nol,ll 
1.3 
1.3 
1.3 
1.3 
, 


(olleclor-Emill.r 
I. 
_ 
Sma, 
Ie 
- 
SOma, 
Se.Nole11 
1.2 
1.2 
1.2 
, 


VeEl$oltl 
SollllotiOfl Volog. 
I. 
_ 
!Sma, 
Ie 
- 
lSOmo, 
See Hole 11 
I 
I 
I 
I 
, 


Small·Signal 
Ve• 
= 
S" 
Ie 
= 
lmo, 
f= 
lk, 
20 
30 
20 
30 
20 
30 
20 
30 
ohm 
hib 
(ommon·lol1 


Inpullmp.donn 
Ve• 
= 
1O" 
Ie 
= 
Smo, 
f=lkc 
10 
• 
I 
• 
I 
• 
I 
.'m 


Smoll·Signol 
f=lk, 
2.SJ 
1.2S. 
US. 
I.h 


(ommon·loSi 
Ve• 
= 
S" 
Ie 
= 
I mo, 
lO"4 
10.4 
10-4 
10.,4 


',b 
hu'Si 
Vollog. 
31 
I.h 
10h 
U. 


T'ander 
Iolio 
Ve• 
= 
1O" 
Ie 
= 
Sma, 
f=lkc 
10-4 
10-4 
10-4 
10-4 


SmoU-Sitflol 
Ve• 
= 
S" 
Ie 
= 
Ima, 
f=lk, 
0.1 
0.1 
0.1 
0.1 
0.3 
,IoImho 


'oO 
Common-Ion 


Oulpul Admillanu 
Ve• = la" 
Ie 
= 
Sma, 
f=lk( 
1.0 
O.l 
0.1 
0.3 
,IoImho 


Small-Signal 
VeE 
= 
S" 
Ie 
= 
I mo, 
f=lkt 
3l 
100 
30 
100 
'0 
100 
SO 
200 
(ommOtl-[miller 
',. 
Forwold (unenl 


Tronder 
lotio 
VeE 
= 
1O" 
Ie 
= 
Sma, 
,= 
lkt 
•• 
•• 
.5 
ISO 
70 
300 


Sn>oll-Signol 


1',.1 


(ommon·Emiller 
VeE = 
la" 
Ie 
= 
so mo, 
f = 
2tI m( 
2.5 
2.1 
2.1 
3.0 
Forward (uI"nl 


T,onlfer 
Iolio 


(ammon-lOll 


Ve• = 10" 
IE~O, 
f = 
1m, 
CoO 
Open-Omil 
20 
1l 
IS 
1l 
pf 
Oulpul (opocilonu 
Exnpl 
2N720: 
f=140kc 


(ommon·IOIl 
Vu= 
O.S" 
Ie 
= 
0, 
f = 
1m, 
c,b 
Open·(ir,uit 
Il 
IS 
IS 
IS 
pf 
Inpul 
(opodlClflU 
[u.pI2"72O: 
f=l40kc 


NOTE 11; Thes. 
palom,I,,, 
mull 
be mealufld 
uliri'g puhe 
t.thniqulI. 
PW :5 300 ,&&IIL,Dutf 
(ftl. :5 2%. 


Pul" 
width 
mUll 
b, 
luth 
Ihal 
hol,ing 
01 
doublillg 
dotS 
nol 
(Oun 
a 
thong. 
9',ol,r 
Ihon 
Ih, 


IIquilld 
OHUIOCYof Ih. 
m.osuflmelli. 


·Inditoles 
JEDEC register.d 
dolo. 


• 


• 


TYPES 2N2060, 
2 


DUAL N-P-N 
SILICON 
TRANSISTORS 


TWO TRANSISTORS 
IN ONE PACKAGE 
FOR DIFFERENTIAL 
AMPLIFIER 
APPLICATIONS 


• 
Medium Power 


• 
High Operating Voltage 


Dimensions 
without 
tolerance 
desi". 
nate 
true 
position. 
Leads 
having maxi- 
mum 
diameter 
(O.019"J 
measured 
in 
gaging plane 0.054" 
+0.00'" 
-0.000" 


below 
the 
seating 
plane 
of the device 
shall be within 
0.007" 
of their true 
position 
relative to a maximum 
.•••• 
idth 
tab. 


1. 
COLLECTOR 
1 


2. 
BASE 1 
3. 
EMITTE R 1 
5. 
EMITTER 
2 
6. 
BASE 2 
7. 
COLLECTOR 
2 


2N2223 
2N2060 
2N2223A 
UNIT 
EACH 
TOTAL 
EACH 
TOTAL 


TRIOOE 
DEVICE 
TRIODE 
DEVICE 


Collector-Base 
Voltage 
100 
100 
V 


Collector·Emitter 
Voltage (See Note 11 
80 
80 
V 


Collector·Emitter 
Voltage (See Note 2) 
60 
60 
V 


Emitter-Base 
Voltage 
7 
7 
V 


Continuous 
Collector Current 
500 
500 
mA 


Continuous 
Device Dissipation at lor below) 25°C Free-Air Temperature 
(See Note 3) 
0.5 
0.6 
0.5 
0.6 
W 


Continuous 
Device Dissipation at lor below) 25 C Case Temperature 
(See Notes 4 and 5) 
1.5 
3 
1.6 
3 
W 


Continuous 
Device Dissipation at 100 C Case Temperature 
0.86 
1.7 
0.91 
1.7 
W 


Operating Collector Junction 
Temperature 
200 
200 
C 


Storage Temperature 
Range 
_65°C to 200°C 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
300 C 


NOTES: 
1. 
These 
values 
apply 
when 
the base-emitter 
resistance 
(ABE) 
is equal 
to or less than 
10 ohms. 


2. 
These 
values 
apply 
when 
the base-emitter 
diode 
is open-circuited. 


3. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the rate 
of 2.86 
mW/oC 
for each 
triode 
and 
3.43 
mW/oC 
for total 
device. 


4. 
Derat., 
2N2060 
linearly 
to 200°C 
case temperature 
at the rate 
of 8.6 
mW/oC 
for each 
triode 
and 
17.2 mW/oC 
for total 
device. 


5. 
Derate 
2N2223 
and 
2N2223A 
linearly 
to 200°C 
case 
temperature 
at the 
rate 
of 9.1 mW/oC 
for each 
triode 
and 
17.2 mW/oC 
for 


total 
device. 


6. 
The terminals 
of the triode 
not 
under 
test are open-circuitcd 
for the measurement 
of these 
characteristics 


7. 
This parameter 
must 
be measured 
using 
pulse 
techniques. 
tw 
= 300 
1JS, dutY cycle" 
1%. 


8. 
The lower 
of the two 
hFE 
reading 
is taken 
as hFE1' 


9. 
This 
parameter 
is measured 
in an 
amplifier 
with 
response 
down 
3 dB at 25 
Hz and 
10 kHz 
and 
a high·freQuency 
rolloff 
of 6 


dB/octave. 


TYPES 2N2060. 
2N2223. 
2N2223A 


DUAL N-P-N 
SILICON TRANSISTORS 


*electrical 
characteristics 
at 25°C free-air temperature 
(unless otherwise 
noted) 
individual triode characteristics (see note 6) 


2N2060 
2N2223 
PARAMETER 
TEST CONOITIONS 
2N2223A 
UNIT 
MIN MAX MIN MAX 


VtBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC" 
100 .A. 
IE·O 
100 
100 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC' 
30 mA. 
IB - O. 
See Note 7 
60 
60 
V 


VIBRICER 
Collector-Emitter 
Breakdown 
Voltage 
Ic-l00mA. 
RBE -10n. 
See Note 7 
BO 
BO 
V 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE-loo.A. 
IC' 
0 
7 
7 
V 


VCB - BOV. 
IE = 0 
2 
10 
nA 
ICBO 
Collector 
Cutoff 
Current 


VCB"BOV. 
IE· 
O. 
TA-l50°C 
10 
15 
.A 


lEBO 
Emitter 
Cutoff 
Current 
VEB 
5V. 
IC - 0 
2 
10 
nA 


VCE-5V. 
IC-lO.A 
25 
75 
15 


VCE " 5 V. 
IC'loo.A 
30 
90 
25 
150 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 


VCE" 
5V. 
IC-l 
mA 
40 
120 


VCE " 5 V. 
Ic-l0mA. 
See Note 7 
50 
150 
50 
200 


VBE 
Base-Emitter 
Voltage 
IB-5mA. 
IC· 
50mA 
0.9 
0.9 
V 


VCElsati 
Collector-Emitter 
Saturation 
Voltage 
IB-5mA. 
IC-50mA 
1.2 
1.2 
V 


hib 
Small-Signal 
Common-Base 


20 
30 
20 
30 
n 


I nput 
Impedance 


hrb 
Small-Signal 
Common-Base 
VCB"5V. 
Ie'" 
1 mA, 
f'" 
1 kHz 
3x 


Reverse 
Voltage 
Transfer 
Ratio 
10-4 


hob 
Small-Signal 
Common-Base 


0.5 
IJmho 
Output 
Admittance 


hie 
Small-Signal 
Common·Emitter 
1000 4000 
n 


Input 
Impedance 


hte 
Small·Signal 
Common-Emitter 
VCE-5V. 
IC= 
1 mA, 
fa 
1 kHz 
50 
150 
40 
200 
Forward 
Current 
Transfer 
Ratio 


hoe 
Small-Signal 
Common-Emitter 
16 
.umho 
Output 
Admittance 


~fel 


Small-Signal 
Commo_n-Emitter 


VCE = 10V. 
Ic'50mA. 
f'" 
20 
MHz 
3 
2.5 
Forward 
Current 
Transfer 
Ratio 


Cobo 
Common-Base 
Open-Circuit 
VCB"10V. 
IE "0. 
f"" 
1 MHz 
15 
15 
pF 


Output 
Capacitance 


Cibo 
Common-Base 
Open-Circuit 
VEB' 
0.5 V. 
IC' 
O. 
f'" 
1 MHz 
B5 
B5 
pF 
I nput 
Capacitance 


PARAMETER 
TEST CONOITIONS 
2N2060 
'N2223 
2N2223A 
UNIT 
MIN MAX MIN MA 
MIN MAX 


hFE1 
Static 
Forward 
Current 
VCE-5V. 
IC"" 
100 
J.l.A. See 
Note 
8 
0.9 
1 
O.B 
1 
0.9 
1 


hFE2 
Gain 
Balance 
Ratio 
VCE - 5 V. 
IC- 
1 mA. 
See 
Note 
8 
0.9 
1 


IvBEl 
- VBE21 


VCE • 5 V. 
IC'loo~A 
5 
15 
5 
Base-Emitter-Voltage 
Differential 
VCE - 5V. 
IC-l 
mA 
5 
mV 


IAtVBE1 
VBE211 
Base-Emitter.Voltage-Differential 
VCE - 5 V. 
IC 
l00.uA. 
10 
25 
25 
.VrC 
AT A 
Temperature 
Gradient 
From 
T A = _55°C 
to TA 
;. 125°C 


*operating 
characteristics 
at 25° C free-air temperature 
individual triode characteristics 
(see note 6) 


PARAMETER 
TEST CONOITIONS 
~ 
UNIT 


F 
Spot 
Noise 
Figure 
VCE· 
10 V.IC 
= 3oo.A. 
RG' 
510 n.t 
= 1 kHz 
8 
dB 
I' 
Average 
Noise 
Figure 
VCE 
-10V, 
IC - 
300,uA, 
RG 
'" 1 kn. Noise 
Bandwidth" 
15.7 
kHz, See Note 9 
B 
dB 


• 


• 


TYPES 2N2102. 2N2102A 


N-P-N SILICON TRANSISTORS 


• 
High Breakdown 
Voltage Combined 
with Low Saturation 
Voltage 


• 
hFE ... 
Guaranteed 
from 10 I'A to 1 A 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage (See Note 1) 
Collector-Emitter 
Voltage 
(See Note 2)_ 


Emitter-Base 
Voltage 


Continuous 
Collector 
Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 3) 


Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 4) 


120 V' 
65 V' 
80 V' 


7 V' 
1 A' 
lW' 


{ 
lOWt 
5W' 


_65°C 
to 200°C' 


300°C' 


Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 


NOTES: 
1. 
This value 
applies 
when 
the base-emitter 
diode 
is open-circuited. 


2. 
This value applies when the base-emitter 
resistance RSE " 
10 n. 


3. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the rate 
of 5.71 
mWt'C. 


4. 
Derate 
the 
lO-watt 
rating 
linearly 
to 200°C 
case temperature 
at the 
rate 
of 57.1 
mWI'C. 
OMBte the 5.watt 
(JEDEC 
registered) 


rating 
linearly 
to 200°C 
case temperature 
at the 
rate 
of 28.6 
mWrC. 


·The JEOEC registered outline for these devices is TO-5. TO-39 falls within 
TO-5 with 
the exception of lead length. 
-JEDEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the 
time 
of publication. 
tThis 
value 
is guaranteed 
by Texas 
Instruments 
in addition 
to the JEDEC 
registered 
value 
which 
is also shown. 


TYPES 2N2102. 2N2102A 
N-P-N SILICON TRANSISTORS 


2N2102 
2N2102A 
PARAMETER 
TEST CONOITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


VI8RIC80 
COllector-Base 
Breakdown 
Voltage 
IC - 100 ~A. 
IE - 0 
120 
120 
V 


VI8RICEO 
Collector-Emitter 
Breakdown 
Voltage 
le:lll l00mA, 
18- O. 
See Note 5 
65 
65 
V 


VI8RICER 
Collector-Emitter 
Breakdown 
Voltage 
IC - 100 mA. 
R8E - 10n. 
See Note 5 
80 
80 
V 


VI8RlE80 
Emitter-Base 
Breakdown 
Voltage 
IE = 0.1 mA. 
IC - 0 
7 
7 
V 


VRT 
Reach-Through 
Voltage 
VE8ltll 
= 1.5 V. 
IE = O. 
See Note 
6 
120 
120 
V 


Collector 
Cutoff 
Current 
VC8 
60V. 
IE - 0 
2 
2 
nA 
IC80 
VC8-6OV• 
IE 
O. 
TC - 150°C 
2 
2 
~A 


IE80 
Emitter 
Cutoff 
Current 
VE8 - 5 V. 
IC- 0 
2 
2 
nA 


VCE - 10 V. 
IC- 
10~A 
10 
10 


VCE-lOV. 
IC 
100 ~A 
20 
20 


VCE 
10V. 
IC 
lOmA 
35 
35 


Static 
Forward 
Current 
VCE - 10V. 
IC- 
10mA. 
hFE 
Transfer 
Ratio 
TC = -55°C 
20 
20 
See Note 5 
VCE = 10V. 
Ie"" 
150mA 
40 
120 
40 
120 


VCE - 10V. 
IC - 500 mA 
25 
25 


VCE = 10 V. 
IC = 1 A 
10 
10 


V8E 
Base-Emitter 
Voltage 
IB - 15mA, 
Ic-150mA. 
See Note 5 
1.1 
1.1 
V 


VCElsatl 
COllector-Emitter 
Saturation 
Voltage 
IB"" 
15mA, 
Ic=150mA. 
See Note 5 
0.5 
0.3 
V 


Small-Signal 
Common-Base 
VCE - 5 V. 
IC 
1 mA 
24 
34 
24 
34 
hib 
n 
Input 
Impedance 
VCE -10V. 
Ie - 5 mA 
4 
8 
4 
8 


Small-Signal 
Common-Base 
VCE=5V. 
Ie.:: 
1 mA 
3Xl0 
4 
3Xl0 
4 


hrb 
Reverse 
Voltage 
Transfer 
Ratio 
VCE - 10V. 
IC 
5mA 
3XHr4 
3Xl0 
4 


f:: 1 kHz 
Small-Signal 
Common-Base 
VCE-5V. 
IC-1 
mA 
0.08 
0.5 
0.08 
0.5 


hob 
Output 
Admittance 
VCE=10V. 
Ie - 5 mA 
0.08 
1 
0.08 
1 Ilmho 


Small-Signal 
Common-Emitter 
VCE-5V. 
IC"" 
1 mA 
30 
100 
30 
100 
hfe 
Forward 
Current 
Transfer 
Ratio 
VCE-l0V. 
IC - 5 mA 
35 
150 
35 
150 


"fel 
Small-Signal 
Common-Emitter 
VCE=10V. 
IC = 50mA. 
f'" 
20MHz 
3 
3 


Forward 
Current 
Transfer 
Ratio 


Cobo 
Common-Base 
Open-Circuit 


VC8 = 10 V. 
IE = O. 
f'" 
1 MHz 
15 
15 
pF 
Output 
Capacitance 


Cioo 
Common-Base 
Open-Circuit 


VE8 = 0.5 V. 
IC= O. 
f;; 
1 MHz 
80 
80 
pF 
Input 
Capacitance 


NOTES: 
5. 
These parameters must be measured using pulse techniques. tw '"' 300/.15, 
duty cycle" 
2%. 


6. 
VAT 
is determined 
by measuring the emitter'base 
flOating potential, 
VEB(fl)' 
Collector-base voltage, VCB' is increased until 
VEB(fl) 
= 1.5 V; this value of VCB:= (VAT 
+ 1.5 VI. 


R8JC 
Junction-to-Case 
Thermal 
Resistance 


R8JA 
Junction-to-Free-Air 
Thermal 
Resistance 


• 


• 


TYPES 2N2102, 
2N2102A 


N-P-N SILICON TRANSISTORS 


*operating 
characteristics 
at 25° C case temperature 


PARAMETER 
TEST 
CONOITIONS 


VCE 
~ 10 V, 
IC ~ 0.3 mA, 
f ~ 1 kHz, 


RG ~ 1 kfl 


TEST 
CONDITIONS 


See Figure 1 


~;~~~,":n~:1 
H + ".""", 


10% 
;-'5nsi 
andSI 


+20V 
----~-- 
J---:--- 
~ 
! 


OUTPUT 
90% 
I 
I 
I 


WAVEFORM 
j 
: 
: 
: 


"'"laV 
:..-:~=~_-_-_-_- 
I 
: 


I 
I' 
I 


:.. ton •• 
~ 
toff ---.J 
tT 
= ton 
+ toff 


NOTES: 
7. 
The 
input 
waveform 
is supplied 
by 
a mercury 
relay 
pulse generator 
with 
the following 
characteristics: 
tr <: 1 ns, tf" 
, ns, 


tw = 15 ns, Zout 
= 50 n. Adjust A1 and the input pulse amplitude to obtain the specified voltage levels at Point A. 
8. 
Waveforms are monitored 
on a sampling oscilloscope 
(tr " 
0.4 ns) using a 2-kn 
probe. 


TYPES 2N2192. 2N2192A. 2N2193. 2N2193A. 


2N2194. 2N2194A. 


N-P-N SILICON TRANSISTORS 


FOR MEDIUM-POWER 
SWITCHING 
AND 
AMPLIFIER 
APPLICATIONS 


• 
High Breakdown 
Voltage 
Combined 
with 
Very 
Low Saturation 
Voltage 


• 
hFE-Guaranteed 
from 
100 Ila to 1 amp 


A~~OIMIH_5 
••••E 


IN INCHIS 


u•.••.us 
OTltIlWtH 
SHClflfD 


2N2192 
2N2193 
2N2194 
2N2243 
UNIT 
2N2192A 
2N2193A 
2N2194A 
2N2243A 


Collector-Base Voltage 
60' 
SO' 
60' 
'20' 
v 
Collector-Emitter 
Voltage iSee Note') 
40' 
50' 
40' 
SO' 
v 


Emitter-Base Voltage 
5' 
S' 
5' 
7' 
v 


Collector 
Current 


" 
" 
" 
" 


a 


Total Device Dissipation at lor below) 
O.S' 
O.S' 
O.S' 
O.S' 
w 
25°C Free-Air Temperature·iSee 
Note 2) 


Total 
Device Dissipation 
at (or below) 
lOt 
lOt 
lOt 
lOt 
25°C Case Temoerature 
ISee Note 31 
2.S' 
2.S' 
2.S' 
2.S' 
w 


Storage 
Temperature 
RanQe 
_65°C to 200°C' 
Lead Temperature 
'/16 
Inch from Case for'O 
Seconds 
300°C 


NOTES 
1. This value applies whe~ the bas.e-emitter diode is open-circuited. 
0 


2. 
Derate 
linearly 
to 200 
C free-air 
temperature 
at the rat8 of 4.57 
mwl 
C. 
3. 
Derate 
the 
1D-watt 
rating 
linearly 
to 2000 C case 
temperature 
at the rate 
of 57.1 mwr C. Derate 
the 2.a-watt 
(JE DE C reginered) 
rating 
linearly 
to 2000e 
case temperature 
8t the rate 
of 16 mw~C. 


·The JEDEC registered outline 
for these devices is TO-S. TO·39 
falls within 
TO-S with 
the "exception of lead length. 


°JEDEC registered data. This data sheet contains all applicable registered data in effect at the time of publication. 
'This 
value is guaranteed bV Texas Instruments 
in addition 
to the JEDEC registered value .•••• 
hich is also sho.•••• 
n. 


• 


TYPES 2N2192, 2N2192A, 2N2193. 
2N2193A, 
2N2194. 2N2194A 
N-P-N SILICON TRANSISTORS 


- 


2N2192 
2N2193 
2N2194 


PARAMETER 
TEST CONDITIONS 
2N2192A 
2N2193A 
2N2194A 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VIBRle.o Collector·Base Breakdown Voltage 
Ie = 
100 fLa,l, = 
0 
60 
80 
60 
v 


V1BR1e,oCaliedor·Emi"er 8reokdown Voltoge 
Ie = 
25 mo, I. = 
0, 
See Note 4 
40 
50 
40 
V 


VIBRIEBO 
Emitter-Bose 
Breakdown 
Voltage 
I, = 
lOOfLa, Ie = 
0 
5 
8 
5 
v 


Ve• = 
30 v, 
I, = 
0 
10 
10 
no 


Ve• = 
30v, 
i, = 
0, 
T, = 
150°C 
15 
25 
fLa 


ICBO 
Collector Cutoff Current 
Ve• = 
60 v, 
I, = 
0 
10 
no 


Ve• = 
60 v, 
I, = 
0, 
T, = 
150°C 
25 
fLa 


VEl = 3 v, 
Ie = 
0 
50 
50 
no 


lEBO 
Emi"er Cutoff Current 
VEl = S v, 
Ie = 
0 
50 
no 


Ve, = 
10 v, 
Ie = 
100 fLa 
15 
15 


Ve,=10v, 
Ie = 
10ma 
75 
30 
15 


Ve, = 
10 v, 
Ie = 
10 ma, T, = 
_55°( 
35 
20 


h" 
Static Forward 
Current Transfer 
Ratio 
Ve, = 
10v, 
Ie = 
150ma, See Note 4 
100 
300 
40 
120 
20 
60 


Ve, = 
10 v, 
Ie = 
500 ma, See Note 4 
35 
20 
12 


Ve, = 
10v, 
Ie = 
la, 
See Note 4 
15 
15 


VCE = 1 v, 
Ie = 
150 ma, See Note 4 
70 
30 
15 


V" 
Base·Emitter Voltage 
I. = 
15ma, 
Ie = 
150 ma 
1.3 
1.3 
1.3 
v 


I. = 
15 ma, 
I 
2N2192- 
2N2194 
0.35 
0.35 
0.35 
v 


VCElsa11 Collector-Emitter 
Saturation 
Voltage 
Ie = 
150 ma 
I 2N2192A- 
2N2194A 
0.25 
0.25 
0.25 
v 


Ihr.1 
Small·Signal (ommon·Emitter 
Ve, = 
10 v, 
Ie = 
50 ma, 
I = 
20m, 
2.5 
2.5 
2.5 
Forward Current Transfer 
Ratio 


Cob 
Common-Base Open·(jrcuit 
Ve• = 
10 v, 
I, = 
0, 
f = 
1m, 
20 
20 
20 
pI 
Output Capacitance 


2N2192 
2N2192A 
2N2193 
2N2193A 
PARAMETER 
TEST CONDITIONS 
2N2f94 
2N2194A 
UNIT 
MAX 


t, 
Rise Time 
70 
nsee 


t. 
Storage Time 
See Figure 1 
150 
nsee 


tf 
Fall Time 
50 
nsee 


NOTE 4: Tll'" 
pOfom,l.n 
musl 
be mealured 
using 
pulse 
IlKhniqutl. 
PW = )00 ,use!, 
Duly (yde 
S. 
z% 


·lndiCOffJ 
JEDEC 
regiiltrtd 
dola 


TYPES 2N2192. 2N2192A. 2N2193. 
2N2193A. 
2N2194. 2N2194A 


N-P-N SILICON TRANSISTORS 


INPUT 
~-9Q%--V'N 


"-J 
:~ 
a 
I 
I 
I 
I 
I 
2N2192, 
92A 
2N2193, 
93A 


2N2194, 
94A 


1 ~f 


1= 


2N2192, 
92A 


7.5 v 
7.5 v 


2N2193, 
93A 
2N2194,94A 
15 v 
15 v 


NOTES: 
a. 
The 
Input 
waveform 
is supplied 
by 
a generator 
with 
the 
following 
characteristics: 
tf,. 
20 nsec, tf'" 
20 nsec, Zout" 
50 n, 


PW'"' 
10 JJsec, 
PAR" 
5 kc. 


b. Waveforms are monitored 
on an oscilloscope with 
the following 
characteristics: 
tr" 
14 nsec, Rio; 
10 Mn, 
Gin" 
'1.5 pf 


-Indicates 
JEDEC 
registered 
data 


• 


• 


TYPES 2N2217 THRU 2N2222. 
2N2218A. 2N2219A. 
2N2221A. 
2N2222A 
N-P-N SILICON TRANSISTORS 


DESIGNED FOR HIGH-SPEED, MEDIUM-POWER SWITCHING 
AND GENERAL 
PURPOSE AMPLIFIER 
APPLICATIONS 


• 
hFE _.. Guaranteed from 100 f.!.Ato 500 mA 


• 
High fT at 20 V, 20 mA . _. 300 MHz (2N2219A, 2N2222A) 
250 MHz (all others) 


• 
2N2218, 2N2221 for Complementary 
Use with 2N2904, 2N2906 


• 
2N2219, 2N2222 for Complementary 
Use with 2N2905, 2N2906 


Device types 2N2217. 2N2218. 2N2218A. 
2N2219. and 2N2219A 
are in JEDEC TO-5 packages. 
Device types' 2N2220. 2N2221. 2N2221 A. 2N2222. and 2N2222A 
are in JEDEC TO-18 packages. 


2N2217 
2N2218A 
2N2220 
2N2221A 
2N2218 
2N2221 
UNIT 
2N2219 
2N2219A 
2N2222 
2N2222A 


Collector-Base Voltage 
60 
75 
60 
75 
V 
Collector-Emitter 
Voltage (SeeNote 1) 
30 
40 
30 
40 
V 
Emitter-Base 
Voltage 
5 
6 
5 
6 
V 


Continuous 
Collector 
Current 
0.8 
08 
0.8 
0.8 
A 


Continuous 
Device 
Dissipation 
at (or below) 
0.8 
0.8 
0.5 
0.5 
W 
25°C Free-Air Temperature (SeeNotes 2 and 3) 


Continuous 
Device Dissipation 
at (or below) 
3 
3 
1.8 
1.8 
W 
25°C CaseTemperature (See Notes 4 and 5) 
Operating Collector Junction Temperature Range 
-65 
to 175 
°c 
Storage Temperature 
Range 
-65 to 200 
C 
Lead Temperature 1/16 Inch from Casefor 10 Seconds 
230 
°c 


1. These values apply between 0 and 500 mA collector 
current 
yv~en the base-eomitterdiode is open-circuited. 
0 


2. 
Derate 2N2217, 
2N2218, 
2N2218A, 
2N2219, 
and 2N2219A 
lmearly to 175 C free-air temperature 
at the rate of 5.33 mW! 
C. 
3. 
Derate 
2N2220, 
2N2221, 
2N2221A, 
2N2222, 
and 2N2222A 
linearty to 17SoC free-air 
temperature 
at the rate of 3.33 
mW/oC. 
::~:~:~: 
~~~~;~: 
;~~~;~: 
~~~~;~:: 
~~~~;~: 
:~:;~~;;~: 
::~::~:~~: 
~;::~ 
~:::~::::~:~~~::~ 
~~: 
~:~::: 
~~:~::~:~: 


TYPES 2N2217 THRU 2N2222. 
2N2218A. 2N2219A. 
2N2221A. 
2N2222A 


N-P-N SILICON TRANSISTORS 


TO-5 
-+ 
2N2217 
2N2218 
2N2219 


PARAMETER 
TESTCONDITIONS 
TO-18- 
2N2220 
2N2221 
2N2222 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Collector-Base 


VISRICSO 
IC" 
'O"A, 
IE" 0 
60 
60 
60 
V 


Breakdown 
Voltage 


Collector-Emitter 
VISRICEO 
Ie"" 
lOrnA, 
IS" 0, 
See Note 6 
30 
30 
30 
V 


Breakdown 
Voltage 


Emitter-Base 


VIBRIEBO 
IE"'O"A, 
IC" 0 
5 
5 
5 
V 


Breakdown 
Voltage 


Collector 
Cu toff 
VCS"50V, 
IE' 
0 
10 
,0 
10 
nA 
ICSO 
Current 
VCS"50V, 
IE" 0, 
TA"50°C 
10 
10 
10 
"A 
lEBO 
Emitter 
Cutoff 
Current 
VEB'3V, 
IC' 
0 
10 
'0 
10 
nA 


VCE 
10V, 
'C-lOO"A 
20 
35 


VCE-'OV, 
Ie·' 
mA 
,2 
25 
50 


Static 
Forward 
Current 
VCE 
'OV, 
le-1OmA 
17 
35 
75 
hFE 
Transfer 
Ratio 
VCE -lOV, 
'c-150mA 
20 
60 
40 
'20 
100 
300 
See 
Note 
6 
VCE -lOV, 
Ic'500mA 
20 
30 


VCE 
, V, 
Ic·150mA 
10 
20 
50 


IS-15mA, 
IC' 
'50mA 
1.3 
1.3 
1.3 
VSE 
Base-Emitter 
Voltage 
See Note 6 
V 
le-5OmA, 
Ic-500mA 
2.6 
2,6 


Collector-Emitter 
18 - 
15mA, 
Ie'" 
150mA 
0.4 
0.4 
0.4 


VCE(satl 
See Note 6 
V 


Saturation 
Voltage 
'S- 
50mA, 
Ie'" 
500mA 
'.6 
1.6 


Small-Signal 


Common-Emitter 


"fel 
VCE"20V,IC'20mA, 
f= 
l00MHz 
2.5 
2.5 
2.5 
Forward 
Current 


Transfer 
Ratio 


fT 
Transition 
Frequency 
VCE-20V, 
Ic-20mA, 
See 
Note 
7 
250 
250 
250 
MHz 


Common-Base 


Cobo 
Open-Circuit 
VCS"'O 
V, IE = 0, 
f:: 1 MHz 
B 
S 
a 
pF 


Output 
Capacitance 


Real 
Part 
of 


Small-Signal 


hjelreall 
VCE' 
20V, 
IC' 
20mA, 
f" 
300 MHz 
60 
60 
60 
n 
Common-Emitter 


Input 
Impedance 


NOTES: 
6. 
These parameters must be measured using pulse techniques. tw = 300 JJ,s,duty cvcle '" 2%. 


7. 
To 
obtain 
fT, 
the 
"'fel 
response with 
frequencY 
is extrapolated 
at the rate of -6 dB per octeve from 
f = 100 MHz 
to the 
frequency at which 
"'f.l- 
1. 


PARAMETER 
TEST CONDITIONSt 
TYP 
UNIT 


'd 
Delay Time 
VCC- 30 V, 
IC -,50 
mA, 
IB(1) = '5mA, 
5 
ns 


t, 
Rise Time 
VaEloffl 
"-0.5 
V, 
See Figure 1 
'5 
ns 


•• 
Storage Time 
VCC-30V, 
IC -,50 
mA, 
la(1) = 15 mA, 
190 
ns 


tf 
Fall Time 
'S(2)" 
-,5 
mA, 
See Figure 2 
23 
ns 


-- 


-- 


TYPES 2N2217 THRU 2N2222. 
2N2218A. 2N2219A. 
2N2221A. 
2N2222A 
N-P-N SILICON TRANSISTORS 


I 
TO·5- 
2N2218A 
2N2219A 


PARAMETER 
TEST CONDITIONS 
I 
TO·18-+ 
2N2221A 
2N2222A 
UNIT 


MIN 
MAX 
MIN 
MAX 


VISRlCSO 
Collector-Base 
Breakdown 
Voltage 
IC-10~A. 
IE - 0 
75 
75 
V 


VISRlCEO 
COllector-Emitter 
Breakdown 
Voltage 
IC - 10 mA. 
IS 
O. 
See Note 6 
40 
40 
V 


VISRIESO 
Emitter-Base 
Breakdown 
Voltage 
IE-lO~A. 
IC - 0 
6 
6 
V 


VCS' 
60V. 
IE" 
0 
10 
10 
nA 
ICSO 
Collector 
Cutoff 
Current 
VCS=60V. 
IE - O. 
TA - 150°C 
10 
10 
~A 


'CEV 
Collector 
Cutoff 
Current 
VCE-60V. 
VSE - 
3V 
10 
10 
nA 


ISEV 
Base Cutoff 
Current 
VCE-60V. 
VSE 
3V 
20 
20 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VES - 3 V. 
IC- 0 
10 
10 
nA 


VCE 
10V. 
IC-100~A 
20 
35 


VCE 
10V. 
IC-1 
mA 
25 
50 


VCE -10V. 
Ic-10mA 
35 
75 


Static 
Forward 
Current 
VCE-l0V. 
IC- 
150mA 
40 
120 
100 
300 
hFE 
Transfer 
Ratio 
VCE -10V. 
IC= 500mA 
25 
40 
See Note 6 
VCE - 1 V. 
IC= 150mA 
20 
50 
VCE - 10V. 
IC 
lOrnA, 


15 
35 
TA = _55°C 


Ie:: 
15mA. 
Ic-150mA 
0.6 
1.2 
0.6 
1.2 
VSE 
Base-Emitter 
Voltage 
See Note 6 
V 
'a - 50 mA, 
IC-SOOmA 
2 
2 


'B"" 
15mA. 
IC= 150mA 
0.3 
0.3 


VCEfsatl 
Collector-Emitter 
Saturation 
Voltage 
See Note 
6 
V 
IS - SOmA. 
IC - 500mA 
1 
1 


Small-Signal 
Common-Emitter 
VCE -lOV. 
Ie::: 
1 mA 
1 
3.5 
2 
S 


hie 
kn 


I nput 
Impedance 
VCE -lOV. 
le-1OmA 
0.2 
1 
0.25 
1.25 


Small-Signal 
Forward 
Current 
VCE=10V. 
le= 
1 mA 
30 
150 
50 
300 
hIe 
Transfer 
Ratio 
VCE 
10V. 
Ie - 
10 mA 
50 
300 
75 
375 
f::: 
1 kHz 
5xl(j4 
4 
Small-Signal 
Common-Emitter 
VCE - 10V. 
IC-1 
mA 
axlO 
hre 
Reverse 
Voltage 
Transfer 
Ratio 
VCE=lOV. 
IC = 10 mA 
2.5x10 
4 
4x10 
4 


Small-Signal 
Common-Emitter 
VCE-10V. 
IC:: 
1 mA 
3 
15 
5 
35 
hoe 
Output 
Admittance 
VCE"lOV. 
IC:: 
10mA 
10 
100 
25 
200 
/-Imho 


Ihlel 
Small-Signal 
Common-Emitter 
VCE=20V. 
IC' 
20mA. 
f = 100 MHz 
2.5 
3 
Forward 
Current 
Transfer 
Ratio 


IT 
Transition 
Frequency 
VCE=20V. 
IC= 
20mA, 
See Note 
7 
250 
300 
MHz 


Cobo 
Common-Base 
Open-Circuit 
VCS= 10V. 
IE = O. 
f:: 
100 
kHz 
S 
S 
pF 
Output 
Capacitance 


Cibe 


Common-Base 
Open-Circuit 
VES=0.5V.IC=0. 
f = 100 kHz 
25 
pF 
Input 
Capacitance 
25 


hie(reall 
Real Part of Small-5ignal 
VCE·20V. 
IC:: 
20mA, 
f = 300 
MHz 
60 
60 
n 
Common-Emitter 
Input 
Impedance 


rb'Cc 
Collector-Base 
Time 
Constant 
VCE - 20V. 
IC = 20 mA. 
f:: 
31.8 
MHz 
150 
150 
ps 


NOTES: 
6. 
These 
parameters 
must 
be measured 
using 
pulse 
techniques. 
tw '" 300/-15, duty 
cycle" 
2%. 


7. 
To 
obtain 
fT. 
the 
;'fel 
response 
with 
frequency 
is extrapolated 
at 
the 
rate 
of -6 dB 
per 
octave 
from 
f •• 100 MHz 
to 
the 
frequency 
at which 
"fe I:: 1 
°JEDEC 
registered 
data 


TYPES 2N2217 THRU 2N2222. 
2N2218A. 2N2219A. 
2N2221A. 
2N2222A 
N-P-N SILICON TRANSISTORS 


I TO·5- 
2N2218A 
2N2219A 


PARAMETER 
TEST CONOITIONS 
I TO·18- 
2N2221A 
2N2222A 
UNIT 


MAX 
MAX 


F 
Spot Noise Figure 
VCE ·10V, 
'C' 
100 "A, 
RG • 1 kn, 
I = 1 kHz 
4 
dB 


I TO,5- 
2N2218A 
2N2219A 


PARAMETER 
TEST CONDITIONS' 
I TO·18- 
2N2221A 
2N2222A 
UNIT 


MAX 
MAX 


'd 
Delay 
Time 
10 
10 
ns 


" 
Rise Time 
VCC=30V, 
IC = 150 mA, 
IBW = 15mA, 
25 
25 
ns 


Active Region Time Constant! 


VBE loffl = -0,5 V, 
See Figure 
1 
2.5 
2.5 
TA 
ns 


Is 
Storage 
Time 
VCC=30V, 
IC = 150 mA, 
IBI11 = 15 mA, 
225 
225 
ns 


II 
Fall Time 
IBI2I =-15mA, 
See Figure 2 
60 
60 
ns 


fVoltage 
and 
current 
values 
shown 
are nominal; 
exact 
values 
vary slightly 
with 
transistor 
parameters. 


lUnder 
the gIven condItions 
T A is equal to 
~. 


+9.9V ----Ii 


~ 
L'NPUT 


-O.5V 
I 


-":td~, 
.... 
'-- 
1I: 
I 
I 


+16.2 V---II 


-138V~ 
L 
I 
1 
I 
1 
-+< 
ts~ 


I 
I 


~tlr+- 


I 
I 


~ 


'10% 


: 
OUTPUT 


90% 


20 kn 


OUTPUT 


NOTES: 
a. The input 
waveforms 
h'lIVe the following 
characteristics: 
For 
Figure 
1. tr ~ 2 ns, tw '" 200 ns, duty 
cycle <; 2%; for 
Figure 2, 


tf '" 5 ns, 
tw "'" 100 JJ.s, duty 
cycle" 
17%. 
b. 
All waveforms 
are monitored 
on an oscilloscope with the following 
characteristics; 
tr" 
5 ns, Ain;;;' 
100 kn. Cin';;; 
12 pF. 


• 


• 


TYPES D2T2218. D2T2218A. D2T2219. D2T2219A 


DUAL N-P-N SILICON TRANSISTORS 


• 
Each Triode Electrically Simliar to 2N2218, 2N2218A, 
2N2219, 2N2219A Transistors 


• 
For Complementary 
Use with D2T2904, D2T2904A, 


D2T2905, D2T2905A 
Dual P-N-P Transistors 


Dimensions 
without 
tolerance 
desig- 


nate true position. 
Leads 
having 
meld- 


mum diameter (0.019") 
measured in 


gaging plane 0.054" 
+0.00'" 
-0.000" 


below 
the 
seating 
plane 
of the d••••ic. 
shall be within 
0.007" 
of their true 
position relative to II maximum width 
tab . 


1. 
COLLECTOR 
1 


2. 
BASE 1 


3. 
EMITTER 
1 


5. 
EMITTER 
2 
6. 
BASE 
2 
7. 
COLLECTOR 
2 


D2T2218 
D2T2218A 
UNIT 
D2T2219 
D2T2219A 
Collector-Base 
Voltage 
60 
75 
V 
Collector-Emitter 
Voltage 
(See Note 1) 
30 
40 
V 
Emitter-Base 
Voltage 
5 
6 
V 


Continuous 
Collector 
Current 
800 
mA 
Continuous 
Device Dissipation 
at (or below) 25 C 
Each Triode 
400 
Free-Air Temperature 
(See Note 2) 
Total Device 
600 
mW 


Continuous 
Device 
Dissipation 
at (or below) 
25 
C 
Each Triode 
1 
W 
Case Temperature 
(See Note 3) 
Total Device 
2 
Storage Temperature 
Range 
-65 
to 200 
C 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
300 
°c 


NOTES; 
1. 
These values apply 
between 
0 and 500 mA collector 
current 
when 
the base-emitter 
is open-eircuited. 
2. 
Derate 
linearly 
to 200°C 
free·air 
temperature 
at the rate of 2.28 mWI'C 
for each triode 
and 3.43 
mW/oC for the tote I device. 


3. 
Derate 
linearly 
to 200°C 
case temperature 
at the rates of 5.7 mWiC 
for each triode 
and 
11.4 mW/oC for the total 
device. 


TYPES D2T2218. D2T2218A. D2T2219. D2T2219A 


DUAL N-P-N SILICON TRANSISTORS 


D2T2218,D2T2219 
electrical 
characteristics 
at 25°C free-air temperature 
(unless otherwise 
noted) 


D2T2218 
D2T2219 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


VISRICSO 
Collector-Base 
Breakdown 
Voltage 
IC - lO~A, 
IE - 0 
60 
60 
V 


VISRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC 
lOrnA, 
IS 
0, 
See Note 4 
30 
30 
V 


VISRIESO 
EmiHer-Base 
Breakdown 
Voltage 
IE 
10~A, 
IC - 0 
5 
5 
V 


VCS - 50V, 
IE - 0 
10 
10 
nA 


ICSO 
Collector 
Cutoff 
Current 
TA=150"C 
VCS~50V, 
IE ~ 0, 
10 
10 
~A 


IESO 
Emitter 
Cutoff 
Current 
VES 
3 V, 
IC 
0 
10 
10 
nA 


VCE ~ 10V, 
IC"100~A 
20 
35 


VCE-l0V, 
Ie = 1 mA 
25 
50 


VCE"10V, 
le-1OmA 
35 
75 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 


VCE - 10V, 
Ic-150mA 
40 
120 
100 
300 
See Note 4 
VCE - 10V, 
IC ~ 500 mA 
20 
30 


VCE - 1 V, 
Ic-150mA 
20 
50 


IB-15mA, 
Ic-150mA 
1.3 
1.3 
VSE 
Base-Emitter 
Voltage 
See Note 4 
V 
Ie-SOmA, 
IC - 500 mA 
2.6 
2.6 


Is-15mA, 
Ic-150mA 
0.4 
0.4 
VCElsat) 
Collector·Emitter 
Saturation 
Voltage 
See Note 4 
V 
IB - SOmA, 
IC 
500 mA 
1.6 
1.6 


"fel 


Small-Signal 
Common-Emitter 


VCE ~ 20 V, 
Ie = 20mA, 
f ~ 100 MHz 
2.5 
2.5 
Forward 
Current 
Transfer 
Ratio 


IT 
Transition 
Frequency 
VCE-20V, 
Ie - 20 mA, 
See Note 5 
250 
250 
MHz 


Cobo 


Common-Base 
Open-Circuit 
VCS ~ 10 V, 
IE ~ 0, 
f= 
1 MHz 
8 
8 
pF 
Output 
Capacitance 


hie(real) 
Real Part of Small-Signal 
VCE ~ 20 V, 
IC "" 20 mA, 
f:: 
300 
MHz 
60 
60 
n 


Common-Emitter 
Input 
Impedance 


NOTES: 
4. 
These parameters must be measured using pulse techniques. tw '" 300 Jis, dutY cycle 
or;;;;; 2%. 


5. 
To 
Obtain tT. 
the 
Ihfel 
response with 
frequency 
is extrapolated 
at the rate of 
-6 
dB per octave from 
f = 100 MHz to the 


frequency at which Ihfe I'" 1, 


PARAMETER 
TEST CONDITIONSt 
TYP 
UNIT 


td 
Delay 
Time 
VCC-30V, 
IC - 
150 
mA, 
ISI1I-15mA, 
5 
ns 


t, 
Rise Time 
VSEloffl 
~ -0.5 V, 
See Figure 
1 
15 
ns 


ts 
Storage 
Time 
VCC-30V, 
IC - 
150 
mA, 
IS(ll- 
15mA, 
190 
ns 


tf 
Fall 
Time 
ISI2I ~ -15 mA, 
See Figure 
2 
23 
ns 
• 


• 


TYPES D2T2218. D2T2218A. 
D2T2219. D2T2219A 


DUAL N-P-N SILICON TRANSISTORS 


02T2218A 
02T2219A 


PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC=10~A. 
IE - 0 
75 
75 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC- 
10mA. 
IB - O. 
See Note 4 
40 
40 
V 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - lO~A. 
IC - 0 
6 
6 
V 


VCB-60V. 
IE - 0 
10 
10 
nA 


ICBO 
Collector 
Cutoff 
Current 
VCB·60V. 
IE' 
O. 
TA-l50°C 
10 
10 
~ 


ICEV 
Collector 
Cutoff 
Current 
VCE-60V. 
VBE - -3 V 
10 
10 
nA 


IBEV 
Base Cutoff 
Current 
VCE·60V. 
VBE - -3 V 
-20 
-20 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB - 3 V. 
IC - 0 
10 
10 
nA 


VCE -lOV. 
IC-100~A 
20 
35 


VCE -10V. 
Ie'" 
1 mA 
25 
50 


VCE - 10V. 
le-1OmA 
35 
75 


Static 
Forward 
Current 
VCE-l0V. 
Ic-150mA 
40 
120 
100 
300 
hFE 
Transfer 
Ratio 
VCE-l0V. 
IC- 
500mA 
25 
40 
See Note 4 
VCE'l 
V. 
Ie'" 
150mA 
20 
50 


VCE - 10 V. 
Ie - 
10 mA. 
15 
35 
TA = _55°C 
'e-15mA, 
Ic-150mA 
0.6 
1.2 
0.6 
1.2 


VBE 
Base-Emitter 
Voltage 
See Note 4 
V 
Ie - SOmA, 
IC - 560 mA 
2 
2 


Ie'" 
15mA, 
Ie'" 
150mA 
0.3 
0.3 
VCElsatl 
Collector-Emitter 
Saturation 
Voltage 
See Note 4 
V 
IB:a SOmA, 
Ie'" 
500mA 
1 
1 


Small-Signal 
Common-Emi 
ner 
VCE =10V. 
Ie: 
1 mA 
1 
3.5 
2 
B 
h,e 
kn 


Input 
Impedance 
VCE-l0V. 
Ie"" 
lOmA 
0.2 
1 
0.25 
1.25 


Small-Signal 
Forward 
Current 
VCE -10V. 
lC- 
1 mA 
30 
150 
50 
300 


hIe 
Transfer 
Ratio 
VCE-l0V. 
Ie - 
10 mA 
50 
300 
75 
375 
f'" 
1 kHz 
4 
4 
Smail-SIgnal 
Common-Emitter 
VCE - 10V. 
IC 
1 mA 
5xl0 
Bxl0 


h,e 


Reverse 
Voltage 
Transfer 
Ratio 
VCE -10V. 
IC:C 10mA 
2.5xlO 
4 
4xlO 
4 


Small-Signal 
Common-Emitter 
VCE' 
10 V. 
IC - 
1 mA 
3 
15 
5 
35 
hoe 
Output 
Admittance 
VCE - 10 V, 
IC 
10mA 
10 
100 
25 
200 
~mho 


[hfel 
Small·Signal 
Common-Emitter 


VCE' 
20V. 
IC = 20 mA. 
1= 100MHz 
2.5 
3 


Forward 
Current 
Transfer 
Ratio 


IT 
Transition 
Frequency 
VCE = 20V. 
IC - 
20 mA, 
See Note 
5 
250 
300 
MHz 


Cobo 


Common-Base 
Open-Circuit 
VCB=10V. 
IE' 
O. 
f:: 
1 MHz 
8 
8 
pF 
Output 
Capacitance 


Cibo 


Common-Base 
Open-Circuit 
VEB = 0.5 V. 'C = O. 
f:: 
1 MHz 
25 
25 
pF 
Input 
Capacitance 


hie(real) 


Real Part 
of Small-Signal 
VCE - 20V. 
IC = 20 mA. 
f '" 300 
MHz 
60 


Common-Emitter 
Input 
Impedance 
60 
n 


rb'Cc 
COllector-Base 
Time 
Constant 
VCE' 
20V. 
'C· 
20 mA. 
f '" 31.8MHz 
150 
150 
ps 


NOTES: 
4. 
These 
parameters 
must 
be measured 
uSing pulse 
techniques. 
tw ,. 300 IJ,S,duty 
cycle" 
2%. 


5. 
To 
obtain 
fT, 
the 
~fel 
response 
with 
frequency 
is extrapolated 
at 
the 
rate 
of 
-6 
dB 
per 
octave 
from 
f,. 
100 MHz 
to 
the 


frequency 
at which 
~fe I'" 1 


TYPES D2T2218. D2T2218A. D2T2219. D2T2219A 


DUAL N-P-N SILICON TRANSISTORS 


TEST CONDITIONSt 
D2T2218A 
D2T2219A 
PARAMETER 
UNIT 
MAX 
MAX 


'd 
Delay 
Time 
10 
10 
ns 


Rise Time 
VCC'30V, 
'C' 
150 mA, 
'Sill' 
15 mA, 
25 
25 
ns 
I, 


Active 
Region 
Time 
Constant t 
VSE(offl' 
-0.5 
V, 
See Figure 1 


2.5 
2.5 
'A 
ns 


's 
Storage 
Time 
VCC'30V, 
Ic=150mA, 
18(1) 
= 15 mA, 
225 
225 
ns 


If 
Fall Time 
'SI21' 
-15 
mA, 
See Figure 2 
60 
60 
ns 


+9.9V ----II 


----l 
LINPUT 


-0.5 V 
, 


~td~ 
,-' 


+16.2V---n 


-138V~ 
L 
, 
I, 
I 
--' 
ts~ , 
, 


........-: If ,.-. 


, 
I 


~ 


'10% 


: 
OUTPUT 


90% 


20 kU 


OUTPUT 


NOTES: 
8. The input 
waveforms 
have the following 
characteristics: 
For 
Figure 
1, If'" 
2 ns, 
tw" 
200 ns, dutY 
cycle" 
2%; tor 
Figure 2, 
If " 
5 ns, 
tw 
"'" 100 ~s, duty 
cycle 
iii; 17%. 
b. 
All waveforms 
are monitored 
on an oscilloscope 
with 
the following 
characteristics: 
If" 
5 ns, Ain;;a. 
100 kn. em '" 12 pF. 


• 


• 


TYPE Q2T2222 
QUAD N-P-N SILICON 
TRANSISTOR 


DESIGNED 
FOR 
MEDIUM-POWER 
SWITCHING 
AND 
GENERAL 
PURPOSE 
AMPLIFIER 
APPLICATIONS 


• 
High 
Breakdown 
Voltage 
Combined 
with 
Very-Low 
Saturation 
Voltage 


NOTES: 
a. 
The 
true·position 
pin 
spacing 
is 0.100 
between 
center lines. 
Each 
pin 
center- 


line 
is located 
within 
0.010 
of 
its true 


longitudinal 
position relative to 
pins 4 


and 11. 


b. All 
dimensions 
are 
in 
inches 
unless 
otherwise noted. 


Collector-Base 
Voltage 


Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 


Continuous 
Collector 
Current 
Continuous 
Device Dissipation 
at lor below) 25°C Free-Air Temperature 
(See Note 2) 
Storage Temperature 
Range 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


EACH 
TOTAL 


TRIODE 
DEVICE 


60V 
30V 
5V 


O.SA 
0.5 Wt 
1.5 wt 
-55°C 
to 150°C 


--260°C-- 


TYPE Q2T2222 
QUAD N-P-N SILICON 
TRANSISTOR 


PARAMETER 
TEST 
CONOITIONS 
MIN 
MAX 
UNIT 


V(BRlCBO 
Collector-Base 
Breakdown 
Voltage 
IC' 
10"A, 
IE·O 
60 
V 


V{BR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie - 
10 mA, 
IS - 0, 
See Note 3 
30 
V 


V(BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE'" 
lOIJA. 
IC 
0 
5 
V 


ICSO 
Callerlar 
CUloff 
Current 
VCS" 
50V, 
IE·O 
10 
nA 


VCS· 
SOV, 
IE·O, 
TA:: 100°C 
3 
"A 


IESO 
Emitter 
Cutoff 
Current 
VES 
- 3 V, 
IC - 0 
10 
nA 


VCE 
-IOV, 
IC-l00"A 
35 


VCE· 
10 V, 
Ie = 1 mA 
50 


VCE 
- 
10V, 
le-1OmA 
75 
hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE 
- 
10 V, 
IC-l50mA 
100 
300 
See Note 3 
VCE 
- 
10V, 
Ie - 500 
mA 
30 


VCE 
- 
1 V, 
Ic-150mA 
50 


le=15rnA, 
Ic-150mA 
1.3 
VSE 
Base-Emitter 
Voltage 
See Note 3 
V 


Is:ZSOmA. 
IC· 
500mA 
2.6 


le-15mA• 
Ic-150mA 
OA 
VCE(sat) 
Collector-Emitter 
Saturation 
Voltage 
See Note 3 
V 
Ie-SOmA, 
Ie - 500 mA 
1.6 


hel 
Small-Signal 
Common-Emitter 


VCE' 
10 V, 
Ie 
= 20 mA, 
f = 100 
MHz 
2.5 
Forward 
Current 
Transfer 
Ratio 


fT 
Transition 
Frequencv 
VCE 
- 
10 V, 
Ie - 20 mA. 
See Note 4 
250 
MHz 


Cabo 
Common-Base 
Open-Circuit 
Output 
Capacitance 
VCS' 
10 V, 
IE - 0, 
f:: 1 MHz 
S 
pF 


Gibo 
Common-Base 
Open-Circuit 
Input 
Capacitance 
VES 
- 0.5 V, 
IC - 0, 
f - 
1 MHz 
25 
pF 


Re(hie) 


Real 
Part of Small-Signal 


VCE·'OV, 
IC = 20 mA, 
f = 300 MHz 
60 
n 


Common-Emitter 
Input 
Impedance 


NOTES: 
3. These parameters must be measured using pulse techniques. tw• 
300 ,us,duty cycle'" 
2%. 


4. 
To 
obtain 
fT, 
the thfef response with 
frequency 
is extrapolated 
at the rate of -6 
dB per octave from 
f • 
100 MHz to the 
frequency at which Ihfel:.1. 


switching characteristics 
at 25°C free-air temperature 


PARAMETER 
TEST 
CONDITIONst 
TYP 
UNIT 


td 
Delay 
Time 
VCC'30V, 
IC = 150 mA, 
IS111· 
15 mA, 
S 
n, 


" 


Rise 
Time 
VSEloff) 
• -0.5 
V. 
See Figure 
1 
12 
n, 


t, 
Storage 
Time 
VCC-30V, 
IC 
150mA, 
ISIl) 
- 
15 mA, 
190 
n, 


tf 
Fall 
Time 
IS121" 
-15 
mA, 
See Figure 
2 
30 
n, 


~ 


30V 


200 n 


OUTPUT 
619n 


INPUT 


'9.9 v ----II 


~ 
LINPUT 


-0.5 V 
•\r 
"'" 
, 
"""i 
OUTPUT 


>1..2V-n- 


INPUT 


-138V 
,, 


......:IJ~ 
, , 
~It"'" 


~~PUT 


NOTES: 
a. The input 
waveforms have the following 
characteristics: 
for 
figure 
1, tr " 
2 ns, tw " 
200 ns, duty 
cycle" 
2%; for figure 2, 


tf'" 
5 ns, tw'" 
100 ,us,duty cycle" 
17%. 


b. All waveforms are monitored 
on an oscilloscope with the following 
characteristics: tr '" 5 ns, Rin ••• 100 kn, Gin'" 
12 pF. 


• 


• 


TYPES 
2N2223. 
2N2223A 
DUAL N-P-N 
SILICON TRANSISTORS 


TWO TRANSISTORS IN ONE PACKAGE 
FOR DIFFERENTIAL 
AMPLIFIER 
APPLICATIONS 


DimenSIons without 
tolerance desig- 


nate true pOSitIon. 
Leads 
having 
maxi. 


mum 
diameter 
(0.019") 
measured 
in 
gaging plane 0.054" 
-t 0.001" 
-0.000" 


below the seating plane of the device 
shall be within 
0.001'" 
of their 
true 
position 
relative 
to 
a maximum 
width 


tab. 


1, 
COLLECTOR 
1 
2. 
BASE 1 


3. 
EMITTER 
1 
5. 
EMITTER 
2 
6. 
BASE 2 
7. 
COLLECTOR 
2 


2N2223 


2N2060 
2N2223A 
UNIT 
EACH 
TOTAL 
EACH 
TOTAL 


TRIODE 
DEVICE 
TRIODE 
DEVICE 


Collector-Base 
Voltage 
100 
100 
V 


Collector·Emitter 
Voltage (See Note 1) 
80 
80 
V 


Collector-Emitter 
Voltage (See Note 2) 
60 
60 
V 


Emitter-Base 
Voltage 
7 
7 
V 


Continuous 
Collector 
Current 
500 
500 
mA 


Continuous 
Device Dissipation 
at lor below) 25°C Free-Air Temperature 
(See Note 3) 
O.S 
0.6 
O.S 
0.6 
W 


Continuous 
Device Dissipation 
at lor below) 25 C Case Temperature 
(See Notes 4 and 5) 
l.S 
3 
1.6 
3 
W 


Continuous 
Device Dissipation 
at 100 C Case Temperature 
0.86 
1.7 
0.91 
1.7 
W 


Operating 
Collector 
Junction 
Temperature 
200 
200 
C 


Storage Temperature 
Range 
6SoC to 200°C 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
300 C 


NOTES; 
1. 
Tnese 
values 
apply 
wnen 
tne 
base-emitter 
resistance 
(RSEl 
is equal 
to or less tnan 
10 ohms. 


2. 
Tnese 
values 
apply 
when 
tne base-emitter 
diode 
is open-circuited. 
3. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the rate 
of 2.86 
mW/oC 
for each 
triode 
and 
3.43 
mW/oC 
for 
total 
device. 


4. 
Derate 
2N2060 
linearly 
to 200°C 
case 
temperature 
at tne 
rate 
of 8.6 
mW/oC 
for each 
triode 
and 
17.2 
mW/oC 
for total 
device. 


5. 
Derate 
2N2223 
and 
2N2223A 
linearly 
to 200°C 
case 
temperature 
at tne 
rate 
of 9.1 
mW/oC 
for each 
triode 
and 
17.2 
mW/oC 
for 


total 
deVIce. 


6. 
The terminals 
of tne triode 
not 
under 
test 
are open-circuited 
for 
the measurement 
of these 
cnaracteristics. 


7. 
Tnis parameter 
must 
be measured 
using 
pulse 
techniques. 
tw 
= 300 IJs, duty 
cycle'" 
1%. 


8. 
Tne lower 
of the 
two 
hFE 
reading 
is taken 
as hFE1- 


9. 
This 
parameter 
is measured 
in an 
amplifier 
witn 
response 
down 
3 dB at 25 
Hz and 
10k 
Hz and 
a nigh-frequency 
rolloff 
of 6 


dB/octave. 


TYPES 
2N2223. 
2N2223A 
DUAL N-P-N 
SILICON TRANSISTORS 


*electrical characteristics 
at 25°C free-air temperature 
(unless otherwise noted) 


individual triode characteristics (see note 6) 


2N2060 
2N2223 


PARAMETER 
TEST CONDITIONS 
2N2223A 
UNIT 


MIN 
MAX 
MIN MAX 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC - 100 "A, 
IE - 0 
100 
100 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC 
30mA. 
IB 
0, 
See Note 7 
60 
60 
V 


VIBRICER 
Collector-Emitter 
Breakdown 
Voltage 
IC 
l00mA. 
RBE 
lOn, 
See Note 7 
80 
eo 
V 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE 
lOOIJA, 
IC 
0 
7 
7 
V 


VCB - 80V, 
IE - 0 
2 
10 
nA 
ICBO 
Collector 
Cutoff 
Current 
150°C 
VCB 
80 V, 
IE 
0, 
TA 
10 
15 
"A 


lEBO 
Emitter 
Cutoff 
Current 
VEB - 5 V, 
IC - 0 
2 
10 
nA 


VCE 
5 V, 
IC 
10jJA 
25 
75 
15 


VCE - 5 V, 
IC-1OOIJA 
30 
90 
25 
150 
hFE 
StatIc 
Forward 
Current 
Transfer 
RatIO 
VCE -5V, 
IC- 
1 mA 
40 
120 


VCE ~ 5V, 
Ie-lOrnA, 
See Note 7 
50 
150 
50 
200 


VBE 
Base-Emitter 
Voltage 
IB _. 5 mA, 
le- 
SOmA 
0.9 
0.9 
V 


VCE(sati 
Collector-Emitter 
Saturation 
Voltage 
IB - 5 mA, 
Ie-SOmA 
1.2 
1.2 
V 


hib 
Small-Signal 
Common-Base 
20 
30 
20 
30 
n 


Input 
Impedance 


heb 
Small-Signal 
Common-Base 
VCB=5V, 
le= 
1 mA, 
f = 1 kHz 
3x 


Reverse 
Voltage 
Transfer 
Ratio 
10-4 


hob 
Small-Signal 
Common-Base 
0.5 
,umho 
Output 
Admittance 


hie 
Small-Signal 
Common-Emitter 


1000 4000 
n 


I npu t Impedance 


hfe 
Smail-SIgnal 
Common-Emitter 
VCE=5V, 
le= 
1 mA, 
f = 1 kHz 
50 
150 
40 
200 
Forward 
Current 
Transfer 
Ratio 


hoe 
Small-Signal 
Common-Emitter 
16 
.umho 
Output 
Admittance 


~fel 
Small-Signal 
Common-Emitter 


VCE = 10 V, 
IC = 50 mA, 
f = 20 MHz 
3 
2.5 
Forward 
Current 
Transfer 
Ratio 


Cabo 
Common-Base 
Open-Circuit 


VCB=10V, 
IE = O. 
f = 1 MHz 
15 
15 
pF 
Output 
Capacitance 


C'ho 
Common-Base 
Open-Circuit 
VEB = 0.5 V, 
IC= 0, 
f = 1 MHz 
B5 
85 
pF 
Input 
Capacitance 


PARAMETER 
TEST CONDITIONS 
2N2060 
2N2223 
2N2223A 
UNIT 
MIN MAX MIN MAX MIN MAX 


hFEl 
Static 
Forward 
Current 
VCE = 5 V, 
IC = 100 
,uA, 
See Note 
8 
0.9 
1 
0.8 
1 
0.9 
1 


hFE2 
Gain 
Balance 
Ratio 
VCE 
5 V, 
IC 
1 mA, 
See Note 
8 
0.9 
1 


IvBEl - VBE21 
VCE - 5 V, 
lC-l00.uA 
5 
15 
5 
Base-Emitter-Voltage 
Differential 


VCE 
5 V, 
lC - 
1 mA 
5 
mV 


1~~dVBEl - 
VBE21! 
Base-Emitter-Voltage-Differential 
VCE-5V, 
IC= 
l00.uA, 
10 
25 
25 
"VrC 
.6.T A 
Temperature 
Gradient 
From 
TA 
= _55°C 
to TA 
= 125°e 


*operating characteristics 
at 25° C free-air temperature 


individual 
triode 
characteristics 
(see note 
6) 


PARAMETER 
TEST CONDITIONS 
~ 
UNIT 
MAX 


F 
Spot 
Noise 
Figure 
VCE = 10 V, IC = 300 "A, RG = 510 n, f = 1 kHz 
8 
dB 


l" 
Average 
Noise 
Figure 
VCE 
10 V, 
Ie 
- 
300}JA., 
RG:I:I 
1 kn, 
Noise 
Bandwidth 
- 
15.7 
kHz,See 
Note9 
8 
dB 


• 


• 


. 


2N2243. 2N2243A 
N-P-N 
SILICON TRANSISTORS 


FOR MEDIUM-POWER 
SWITCHING 
AND 
AMPLIFIER 
APPLICATIONS 


• 
High Breakdown 
Voltage 
Combined 
with 
Very 
Low Saturation 
Voltage 


• 
hFE-Guaranteed 
from 
100 fJa to 1 amp 


2N2192 
2N2193 
2N2194 
2N2243 
UNIT 
2N2192A 
2N2193A 
2N2194A 
2N2243A 
Collector· Base Voltage 
60' 
SO' 
60' 
120' 
v 


Coliector·Emitter 
Voltage ISee Note 1) 
40' 
50' 
40' 
SO' 
v 


Emitter-Base 
Voltage 
5' 
S' 
5' 
7* 
v 


Collector 
Current 
l' 
l' 
l' 
l' 
a 


Total Device Dissipation at (or below) 
O.S' 
O.S' 
O.S' 
O.S' 
w 
25°C Free·Air Temperature 
ISee Note 2) 


Total 
Device Dissipation 
at (or below) 
lOt 
lOt 
lOt 
lOt 
25°C Case Temoerature 
ISee Note 3) 
2.S' 
2.S' 
2.S' 
2.S' 
w 


Storage Temperature 
RanQe 
_65°C 
to 200°C' 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
300°C* 


NOTES: 
1. This value applies when the base-emitter diode is open-circuited. 
2. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the 
rate 
of 4.57 
mw/oC. 
3. 
Derate 
the 
lO-watt 
rating 
linearly 
to 200°C 
case 
temperature 
at the rate 
Of 57.1 
mwtC. 
Derate 
the 2.8 watt 
(JEOEC 
registered) 


rating 
linearly 
to 200°C 
case temperature 
at the rale of 16 mw/'C. 


·The JEDEC registered outline 
for these devices 1$ TO-5. TO-39 falls within 
TO-S with 
the exception of lead length . 


• JEDEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the 
time 
of publication. 
tThis 
.••alue 
is guaranteed 
by Texas 
Instruments 
in addition 
to the JEDEC 
registered 
value 
which 
is also 
shown. 


TYPES 2N2243. 
2N2243A 


N-P-N SILICON TRANSISTORS 


2N2243 
2N2243A 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIIRleBo 
Collellor-Base Breakdown Voltage 
Ie = 
1001'0, 
I, = 
0 
120 
120 
y 


VIIlll:ICEO 
Collellor-Emiffer Breakdown Voltage 
Ie - 
25 ma, 
I. - 
0, 
See Note 4 
BO 
80 
y 


VI.RIEBO 
Emiffer-Base Breakdown Voltage 
I, = 
100 JLQ, 
Ie = 
0 
7 
7 
v 


Ve• = 
60 v, 
I, = 
0 
10 
10 
no 
lelO 
Collellor Cutoff Current 
Ve• = 
60 v, 
I, = 
0, 
lA = 
lSO°C 
lS 
15 
1'0 


1'10 
Emiffer Cutoff Current 
VEl = S v, 
Ie = 
0 
50 
50 
no 


Ve, = 
10v, 
Ie = 
1001'0 
lS 
15 


Ve,=10v, 
Ie = 
10ma 
30 
30 


Ve, = 
10 v, 
Ie = 
10 ma, 
lA = 
_HoC 
20 
20 
h•• 
Static 
Forward 
Current 
Transfer 
Ratio 
Ve, = 
10v, 
Ie = 
lSO ma, See Note 4 
40 
120 
40 
120 


Ve, - 
10v, 
Ie = 
500 ma, See Note 4 
15 
15 


Ve, = 
1 v, 
Ie = 
lSOma, See Note 4 
30 
30 


V•• 
Bpse-Emiffer Voltage 
I. = 
lS ma, 
Ie = 
lSO ma 
1.3 
1.3 
v 


VCElwtJ 
Collelfor-Emiffer Saturation Voltage 
I. = 
lS ma, 
Ie = 
lSO ma 
0.35 
0.25 
v 


Ih,.1 


Small-Signal Common-Emirter 
Ve, = 
10 v, 
Ie = 
50 ma, 
I = 
20m, 
2.5 
2.5 
Forward 
Current 
Transfer 
Ratio 


Cob 


Common-Base 
Open-Circuit 
Ve• = 
10 v, 
I, = 
0, 
1= 
1m, 
15 
lS 
pi 
Output (apodtonce 


2N2243 


PARAMETER 
TEST CONDITIONS 
2N2243A 
UNIT 


MAX 


T. 
Stored-Charge lime Constant 
See Figure 1 
2.1 
JLsee 
• 


• 


TYPES 2N2243, 2N2243A 
N-P-N SILICON TRANSISTORS 


+10VJ- 
PuI,.CD 
I 


U~,-Pu-I,-.-CD-2-~~ 


I 
II 
I 
: 
--n-O•2ms: 
~8ms----l 


See Note a 
INPUT PUlSeS AT POINT A 
J 
l,NPUT 
PUlse CD 


i 
I 


.r-------------1.'NPUT 
PUlse CD 


I 
I 
: +~~*50% 
I 
~'I 
I 
I 
I 
: 
r-tS1-4-Tb-l 


10--- tS1---l 


NOTES: 
a. 
Waveforms are monitored 
on an oscilloscope 
with 
the following 
characteristics: 
tr .;; 14 nsec, Ain - 10 Mn, Cin "" 11.5 pF. 


b. 
The relay is Clare HG 1005 (or equivalent) . 


• Indicates 
JEDEC 
registered 
data. 


TYPES 2N2386. 
2N2386A 
P-CHANNEL JUNCTION FIELD-EFFECT TRANSISTORS 


AUDIO· 
TO HIGH·FREQUENCY 
SMALL·SIGNAL 
AMPLIFIERS 


2N2386A offers the following improvements 
resulting from process innovation: 
• Iy h I Min Raised from 1 mmho to 2.2 mmho 
• C;" Max Lowered from 50 pF to 10 pF 


-10 mA 


0.5 W 


1.5 W 


--65°C to 200°C 


300°C 


Continuous Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 1) 


Continuous Device Dissipation at (or below) 25°C Case Temperature 
(See Note 2) 


Storage 
Temperature 
Range 


Lead Temperature){, 
Inch from Case for 10 Seconds. 


PARAMETER 
TEST CONDITIONS 
2N2386 
2N2386A 
MIN 
MAX 
MIN 
MAX 
UNIT 


VIBll.IDGO 


Drain-Gate 
Breakdown 
Voltage 


'D = -10fLA,ls 
= 0 
-20 
-20 
V 
(See Nole 3) 


IGss 
Gote Reverse Current 
VGS 
- 
10 V, 
VDS 
- 
0 
10 
10 
nA 


VGS 
- 
10 V, 
VDS 
- 
0, 
T. - 
1000( 
1 
1 
/.LA 


10 off! 
Drain Cutoff Current 
VDS 
- 
-12 
V, VGS 
- 
8 V 
-10 
-0.01 
/.LA 


loss 
Zero-Gote-Voltage 
Drain Current 
VDS = -10 
V, VGS = 0 
-1 
-11 
mA 


[y,,[ 
Small-Signal (ommon·Source 
VDS = -10 
V, VGS = 0, 
f = 1 kHz 
0.3 
0.1 
fLmho 
Input Admittance 


Iy,.[ 


Small-Signal (ommon·Soune 
VDS = -10 
V, VGS = 0, 
f = 1 kHz 
1 
2.2 
5 
mmho 
Forward Trander 
Admittance 


(on 


(ommon·Source 
Shorf·(jrcuit 
VDS = -10 
V, VGS = 0, 
f = 0.1 MHz to 1 MH 
Input Capocitance 
SO 
10 
pF 


NOTES: 
l. 
Derate 
linearly 
to 
I1So( 
free-air 
tempefaillre 
01 the 
fate 
of 
3.3 
mW/deg_ 


2. 
Derate 
linearly 
to 
IlSo( 
~ase 
temperature 
ot 
the 
fale 
of 
10 mW/deg. 


3. This 
parameter 
wfeSpOl1ds 
dOlely 
to VIIIRIOSS 
(the 
Drain·Soutce 
Breakdown 
Volloge 
for 
VGS = 0). 
V/BRIOSV 
(I he 
Dtain-SourCl 
Breakdown 


Voltage 
for other 
volues 
of VGSI 
may 
be ulculaled 
from: 
IVrBRlosvl 
== IVrBRIDGol 
- 
IVGSI. 


°lndicatelJEDECregistereddofa 


• 


• 


TYPES 2N2432. 
2N2432A. 


N-P-N SILICON TRANSISTORS 


• 
Low Offset 
Voltage .•• 0.4 mV Max (2N2432A) 


• 
Low 
1(( •••• 
2 nA Max 
• 
High Rated 
V((0 for Inverted 
Connection 


ALSO USEFUL FOR LOW·LEVELAMPLIFIER APPLICATIONS 


• 
h" ... 30 Min at 
10jLA 


2N2432 
AND 
2N2432A 


All 
JEDEC 
To·18 
DIMENSIONS 


AND 
NOTES 
ARE 
APPLICABLE. 


2N4138 


All 
JEDEC 
10·46 
DIMENSIONS 


AND 
NOTES 
ARE 
APPLICABLE. 


2N2432 
2N2432A 


2N4138 
Collector-Bose 
Voltoge 
30 V 
45 V 
Collector-Emitter 
Voltoge 
(See Note 
1) 
30 V 
45 V 


Emitter-Collector 
Voltoge 
(See Note 2) 
15 V 
18 V 
EmiMer-Bose Voltage 
. 
15 V 
18 V 
Continuous 
Collector 
Current 
. +- 100 mA -+ 
Continuous 
Device Dissipation 
at (or below) 25°C 
Free-Air Temperature 
(See Note 3) +-300 
mW ~ 
Continuous Device Dissipation at (or below) 25°C Case Temperature (See Note 4) 
+-600 
mW-+ 


Storage 
Temperature 
Ronge . 
• -<55°C to 200°C 


lead 
Temperature 
li. Inch from Case for 10 Seconds. 
. +- 300°C -+ 


NOTES 
1 
Thll 
VlIlue 
applies 
belwun 
0 and 
10 mA (olltctor 
cumnl 
wilen Ihl emillu-bolf 
diode 
is open·tiuuil.d. 


2 
Thil value 
applitl 
belween 
0 and 
100 p.1.. ,miller 
CUllenl when 
Ihe coJleclor·bcllf 
diode 
is open-circuil.d. 


3. 
Derate 
lineally 
10 17So( 
fru-oir 
temperohllf 
01 lite role 
of 2 mW/deg. 


~. Derole 
lineolly 
10 175°( 
COi' 
lemperalure 
01 lite role 
01 ~ mW/deg. 


·JndicaleIJEDE(tegiltmddcto. 


TYPES 2N2432. 
2N2432A. 


N-P-N SILICON TRANSISTORS 


2N2432 
2N2432A 
PARAMETER 
TEST CONDITIONS 
2N4138 
UNIT 
MIN 
MAX 
MINMAX 


VrBRICBO 
(all ector-Bose Breakdown Voltage 
Ie - 
100 fLA,I, 
- 
0 
30 
4\ 
V 


V(BRICEO 
(ollector-Emitter 
Breakdown Voltage 
Ie - 
10 mA, 
I, ~ 
0, 
lee Note \ 
30 
41 
V 


VIBRIECO 
Emitter-(ollector 
Breakdown Voltage 
I, 
100 fLA, I, 
0 
15 
18 
V 
Ve, 
2\ V, I, 
0 
10 
nA 
IcBo 
(ollector (utoff (urrent 
Ve, - 
40 V, 
I, - 
0 
10 
nA 


Ve, - 
2\ V, 
V" 
- 
0 
10 
nA 


Ve, - 
2\ V, 
V" = 
0, 
T. - 
12\O( 
2\0 
nA 


ICES 
(olleetor (utolf (urrent 
Ve, - 
40 V, 
V" - 
0 
10 
nA 


Ve,-40V, 
V" - 
0, 
T. - 
12\O( 
210 
nA 


leBo 
Emitter (ufoff (urrent 
V" - 
15 V, 
Ie - 
0 
2 
2 
nA 


V,e - 
15 V, 
VBC 
- 
0 
2 
2 
nA 
lees 
Emitter (utotl (urrent 
V,e - 
0, 
T. - 
125°( 
200 
200 
nA 
VEC -1\V, 


h•• 
Static Forward 
Current 
Transfer 
Ratio 
Ve, 
\ V, 
Ie 
10 fLA 
30 
30 
Ve, - 
\ V, 
Ie - 
1 mA 
\0 
\0 


hfflinv) 
Static Forward 
Current 
Transfer 
Ratio 
VEC = 
\ V, 
I, = 
0.2 mA 
2 
3 
(Inverted (onneetion) 


VCE($.tl 
Collector·Emitter 
Saturation 
Voltage 
I, - 
0.\ mA, 
Ie - 
10 mA 
0.15 
0.1\ 
V 


VEClohl 
Offset Voltage Iinverted 
(onneclion) 
I, - 
200 fLA, I, - 
0, 
lee figure 
1 
0.\ 
0.4 
mV 


I, = 
1 mA, 
I, = 
0, 
See Figure 
1 
1 
0.7 
mV 


Tec(onl 
Imall-lignal 
Emitter-(ollector 
I, - 
1 mA, 
I, - 
0, 
I. - 
100 fLA, 
20 
15 
11 
On-Stote Resistance 
f = 
1 kHz, 
lee Figure 2 


Ihr.1 


Imall-Slgnai 
(ammon-Emitter 
Ve, = 
\ V, 
Ie = 
1 mA, 
t = 
20 MHz 
1 
1 
Forward 
Current 
Transfer 
Ratio 


(0'" 


Common-Base 
Open-Circuit 
Vc, = 
0, 
I, = 
0, 
f = 
140 kHz 
12 
12 
pF 
Output (apocitance 


(0' 
Collector-8ose (apacitance 
Ve, - 
0, 
I, - 
0, 
f - 
1 MHz, 
12 
12 
pF 
lee Note 6 


(ibo 
Common-Base 
Open-Circuit 


VEl = 0, 
Ie = 
0, 
f=140kHz 
12 
12 
pF 
Input Capacitance 


4. 
Emitter-Base (apocitance 
V" 
0, 
Ie 
0, 
f 
1 MHz, 
12 
12 
pF 
See Note 6 


It = loo.,A 


f = 1 kHz 


FIGURE 
2 


MEASUREMENT 
CIRCUIT 
FOR 
EMI"ER~ 
COLLECTOR 
ON-STATE 
RESISTANCE 


• 


TYPE 2N2453 


DUAL N-P-N SILICON TRANSISTOR 


TWO TRANSISTORS 
IN ONE PACKAGE 
RECOMMENDED 
FOR 


• 
Differential 
Amplifiers 


• 
low-level, 
low-Noise 
Audio Amplifiers 


• 
low-level 
Flip-Flops 


• 


Dimensions 
without 
tolerance 
desig- 


nate true position. 
Leads having maxI- 


mum diameter (0.019") 
measured in 
gaging plane 0.054" 
+0.00'" 
-0.000" 


below 
the seating plane of the device 
shall be within 
0.007" of their true 
position 
relative to a mallimum 
width 
tab . 


1. 
COLLECTOR 
1 


2. 
BASE 
1 


3. 
EMITTER 
1 
5. 
EMITTER 
2 
6. 
BASE 2 


7. 
COLLECTOR 
2 


Collector-Base Voltage 
Collector-Emitter 
Voltage (See Note 1) 
Emitter·Base Voltage 


Continuous 
Collector 
Current 
Continuous 
Device Dissipation at (or below) 25°C Free·Air Temperature 
(See Note 2) 
Continuous 
Device Dissipation at (or below) 25°C Case Temperature 
ISee Note 31 
Continuous 
Device Dissipation 
at 100°C Case Temperature 


Operating 
Collector 
Junction 
Temperature 


Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 


EACH 
TOTAL 
TRIODE 
DEVICE 
60 V 
30 V 
7V 
50mA 
0.2W 
0.6W 
0.35 W 
200°C 
_65° C to 200° C 
_300°C_ 


0.3W 
1.2 W 


0.7 W 


NOTES: 
1. 
This 
value 
applies 
when 
the 
base-emitter 
diode 
is open-circuited. 
2. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the 
rates 
of 
1.14 
mW/oC 
for 
each 
triode 
and 
1.71 
mW/oC 
for 
total 
device. 


3. 
Derate 
linearly 
to 200°C 
case 
temperature 
at the 
rates 
of 3.43 
mW/C 
for 
each 
triode 
and 
6.86 
mW/oC 
for 
total 
device. 


TYPE 2N2453 


DUAL N-P-N SILICON TRANSISTOR 


*electrical 
characteristics 
at 25°C free-air temperature 
(unless otherwise 
noted) 


individual 
triode 
characteristics 
(see note 4) 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V(BRICBO 
Collector-Base 
Breakdown 
Voltage 
IC - 10~A, 
IE - a 
60 
v 


V(BR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
IC'10mA, 
IB - 0, 
See Note 5 
30 
V 


V(BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - 0.1 ~A, 
IC - a 
7 
V 


VCB" 50 V, 
IE 
a 
5 
nA 
ICBO 
Collector 
Cutoff 
Current 
VCB-5OV, 
IE - 0, 
TA-15OC 
10 
~A 


lEBO 
Emitter 
Cutoff 
Current 
VEB' 
5V, 
IC- a 
2 
nA 


IC-l0.A, 
VCE - 5 V 
80 


IC = 10 .A, 
VCE-5V, 
TA - _55°C 
40 
hFE 
Static 
Forward 
Current 
Transfer 
Ratio 


IC-1 
mA. 
VCE - 5 V 
150 
600 


Ie'" 
1 mA, 
VCE' 
5V, 
TA'" -5SoC 
75 


VaE 
Base-Emitter 
Voltage 
Ic=5mA. 
IS'" 
0.5 
mA 
0.9 
V 


VCE(sati 
Collector-Emitter 
Saturation 
Voltage 
IC'5mA, 
la-0.5mA 
1 
V 


hib 
Small-Signal 
Common-Base 
Input 
Impedance 
20 
30 
il 


Small-Signal 
Common-Base 
5X 


hrb 
Vca' 
5 V, 
le= 
1 mA, 
f = 1 kHz 
Reverse 
Voltage 
Transfer 
Ratio 
10-4 


hob 
Small-Signal 
Common-Base 
Output 
Admittance 
0.2 
J,lmho 


hie 
Small-Signal 
Common-Emitter 
Input 
Impedance 
5 
kil 


hIe 
Small-Signal 
Common-Emitter 


150 
600 
Forward 
Current 
Transfer 
Ratio 
VCE' 
5 V, 
IC'l 
mA, 
f = 1 kHz 
Small-Signal 
Common-Emitter 
6X 


hr. 
Reverse 
Voltage 
Transfer 
Ratio 
10-4 


hoe 
Small-Signal 
Common-Emitter 
Output 
Admittance 
5 
30 
.£,tmho 


~f.1 


Small-Signal 
Common-Emitter 
VCE = 10 V, 
Ic'5mA, 
f.: 
30 
MHz 
2 
Forward 
Current 
Transfer 
Ratio 


Cobo 
Common-Base 
Open-Circuit 
Output 
Capacitance 
Vca' 
10 V, 
IE' 
0, 
f=140kHz 
8 
pF 


Cibo 
Common·Base 
Open-Circuit 
Input 
Capacitance 
VEB·· 0.5 V, IC - 0, 
f - 
140 
kHz 
10 
pF 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VCE - 5 V, 
IC - 
1 mA, 
See 
Note 
6 
0.9 
1 


hFEl 
Static 
Forward-Current·Gain 
Balance 
Ratio 
VCE' 
5V, 
IC = 1 mA, 
See 
Note 
6, 


hFE2 
T A 
= -55°C 
to 
125°C 
0.85 
1 


IvBE1-VBE21 


VCE - 5V, 
IC 
- 
10IJA 
3 
mV 


Base-Emitter-Voltage 
Differential 
VCE-5V, 
IC-1 
mA 
5 
mV 


1"(VaEl 
VBE21 
Base·E mitter- 
Vol tage-Di 
fferential 
VCE - 5V, 
IC - 10~A, 
10 
.vl"c 


"TA 
Temperature 
Gradient 
"TA' 
125°C-I-55°)] 
and 1125°C-25°CI 


TEST CONDITIONS 


VCE • 5 V, 
IC = 10 .A, 
RG' 
10 kil, 


f:: 
1 kHz 


NOTES: 
4. 
The terminals 
of the triode 
not under test are open-circuited 
for the measurement 
of these characteristics. 


5. 
This parameters 
must be measured using pulse techneques. 
tw •• 300 !Js, duty 
cvcle " 2%. 


6. 
The lower of the two hFE 
readings is taken as hFE1' 


• 


• 


TYPES 2N2483, 
2N2484 


N-P-N SILICON TRANSISTORS 


FOR LOW-LEVEL,LOW-NOISE, 
HIGH-GAIN, AMPLIFIER APPLICATIONS 
• 
Guaranteed 
Low-Noise 
Characteristics 
at 100 Hz, 1 kHz, and 10kHz 


• 
High V,o.)<£o 
••• 
60 V Min 
• 
D·C Beta Guaranteed 
at 
Ie = 1 pit (2N2484) 


60V 


60V 


6V 


50mA 


O.36W 
1.2 W 


O.68W 


-65·C 
to 200·C 


300·C 


'absolute 
maximum 
ratings 
at 25·C free-air 
temperature 
(unless otherwise 
noted) 


Collector-8ase 
Voltage 


Collector-Emitter 
Voltage 
(See Note 
1) 


Emitter-Base 
Voltage 
. 


Continuous 
Collector 
Current 


Continuous 
Device Dissipation at (or below) 25°C 
Free-Air Temperature 
(See Note 2) 


Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 


Continuous 
Device Dissipation 
of 100°C 
Case Temperature 


Storage 
Temperature 
Range 
. 


lead 
Temperature 
><, Inch from Case for 10 Seconds 
. 


NOTES: 
1. This valu!! applies 
when Ih, 
bose--emilltr 
diad, 
it op'n-circuil.d. 


2. Deral. 
linearly 
10 2OOo( frlt-oir 
hmperolull 
01 the rol. of 2.06 mW/d.g. 


J. Derol. 
lin.ally 
'0 2OOo( COst temperoture 
01 Ih, rol, 
of 6.1S mW/deg. 


·'ndicolnJEDH 
rtgislereddala 


TYPES 2N2483. 
2N2484 


N-P-N SILICON TRANSISTORS 


2N2483 
2N2484 
PARAMETER 
TEST 
CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 
(olleetor-Bose 
Ie = 
10 f'A, 
I, = 
0 
60 
60 
V 
V1BR1e,OBreakdown 
Volloge 


Colleetor-Emitter 
le=10mA, 
I. = 
0, 
See Note 4 
60 
60 
V 
VI8ll.ICEO 
Breakdown 
Voltage 


Emitter-Base 
I, = 
10 f'A, 
Ie = 0 
6 
6 
V 
V1BRI"o Breakdown 
Voltage 


Ve• - 
45 V, 
I, - 
0 
10 
10 
nA 
Icao 
(olle,tar 
(utaff 
(urrent 
Ve• - 
45 V, 
I, - 
0, 
T, - 
1500( 
10 
10 
J1.A 


I,BO 
Emitter (utoff (urrent 
V" 
- 
5 V, 
Ie - 
0 
10 
10 
nA 


Ve, - 
5 V, 
Ie - 
If'A 
30 


Ve, - 
5 V, 
Ie - 
10 f'A 
40 
120 
100 
500 


Ve, - 
5 V, 
Ie - 
10 f'A, 
T, 
- 
-HO( 
10 
20 


h" 


Static Forward Current 
Ve, - 
5 V, 
Ie - 
100 f'A 
75 
175 
Transfer 
Ratio 
Ve, - 
5 V, 
Ie 
500 f'A 
100 
200 


Ve, - 
5 V, 
Ie - 
1 mA 
175 
250 


Ve, - 
5 V, 
le-10mA, 
See Note 4 
500 
BOO 


V" 
Bose-Emitter 
Voltage 
Ve, - 
5 V, 
le-1OOJ1.A 
0.5 
0.7 
0.5 
0.7 
V 


VeE(sa'l 


Collector-Emitter 
I. = 
100 f'A, 
Ie = 1 mA 
0.35 
0.35 
V 
Saturation 
Voltage 


h;. 


Small-Signal 
(ammon-Emitter 
1.5 
13 
3.5 
24 
kfl 
Input Impedan,e 


hr. 


Small-Signal 
(ammon-Emitter 
Ve, = 5 V, 
BO 
450 
150 
900 
Forward Current Transfer 
Ratio 


h,. 


Small-Signal 
(ammon-Emitter 
Ie = 1 mA, 
8xl0~ 
Bxl0~ 
Reverse Voltage Tronsfer Ratio 


Smoll-Signol (ammon-Emitter 
f = 1 kHz 
30 
40 
f'mho 
h~ 
Output Admittance 


Ihr.1 


Small-Signal 
(ammon-Emitter 
Ve, - 
5 V, 
Ie - 
50 f'A, 
f - 
5 MHz 
2.4 
3 
Forward Current Transfer 
Ratio 
Ve, - 
5 V, 
Ie - 
500 f'A, 
f 
30 MHz 
2 
2 


(obo 
Common-Bose 
Open-Circuit 
Ve, = 5 V, 
I, = 0, 
f = 140kHz 
6 
6 
pF 
Output Capacitance 


(;bo 
Common-Base 
Open-Circuit 
V" = 0.5 V, 
Ie = 0, 
f = 140 kHz 
6 
6 
pF 
Input (apodtan,e 


PARAMETER 
TEST 
CONDITIONS 
2N2483 
2N2484 
UNIT 
MAX 
MAX 
- 
Average Noise Figure 
Ve, - 
5 V, 
Ie - 
10 f'A, 
RG - 
10 kfl, 
4 
3 
dB 
NF 
Noise Bandwidth = 15.7 kHz, 
See Note 5 


Ve, - 
5 V, 
Ie - 
10 f'A, 
RG - 
10 kfl, 
15 
10 
dB 
f = 100 Hz, 
Noise Bandwidth = 20 Hz 


NF 
Spot Noise Figure 
Ve, - 
5 V, 
Ie - 
10 f'A, 
RG - 
10 kfl, 
4 
3 
dB 
f = 1 kHz, 
Noise Bandwidth = 200 Hz 


Ve, - 
5 V, 
Ie - 
10 f'A, 
RG - 
10 kfl, 
3 
2 
dB 
f = 
10 kHz, 
Hoise Bandwidth = 2 kHz 


NOTES: 
4. Tltt~e 
pOfomelers 
mud 
be measured 
using 
pulse 
techniques. 
tp = 300 
JJ.S, dUly 
(ycle 
.$' 
1%. 


S. 
Ave/oge 
Noise 
Figure 
is mUlured 
in 
an 
amplifier 
wilh 
response 
down 
3 dB 
01 10 
Hz 
and 
10 
kHz 
Gnd 
II high-frequen(y 
rolloff 
of 
6 dB/odo 
••. 


·Inditofes 
JEOEC 
registered 
dom 


• 


• 


TYPES 2N2497 THRU 2N2500 
P-CHANNEl 
SILICON JUNCTION FiElD-EFFECT TRANSISTORS 


FOR SMALL-SIGNAL, 
LOW-NOISE 
APPLICATIONS 


• Guaranteed 10 cps Noise Figure (2N2500) 
• High Input Impedance (>5 megohms at 1 kcl 


THE GATE IS IN ELECTRICAL 


CONTACTWITH THE USE 


ALL 
JEDE( 
TO·5 
DIMENSIONS 
AND NOTES ARE APPLICABlE 


1 - 
SOURCE 
2 - 
GATE 
3 - 
DRAIN 


'absolute 
maximum 
ratings 
at 
25°C 
free-air 
temperature 
(unless 
otherwise 
noted) 


Continuous 
Forward 
Gate 
Current. 


Totol Device Dissipation at (or below) 25°C 
Free·Air Temperature 
(See Note 
1) 


Totol Device Dissipation at (or below) 25°C 
Case Temperature 
(See Note 2) 


Storage 
Temperature 
Range 
. 
- 
195°C 
1o 


'electrical 
characteristics 
at 
25°C 
free-air 
temperature 
(unless 
otherwise 
noted) 


-10 ma 
0.5 
w 
1.5 w 


+ 200°C 


2N2497 
2N2498 
2N2499 
2N2500 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


VIIRIDGO 
Orllin·liale 
Breakdown 
10= -IOp.a. 
15=0 
-20 
-20 
-20 
-20 
Vollage 
ISn 
Hole 31 
, 


IG55 
Gale (uloll 
(urrtnl 
YGS _10., 
YOS 
- 
0 
0.01 
0.01 
0.01 
0.01 
Jl.' 


IGSS 
Gale 
(ulo!f 
CUfltnl 
VGS'= 10,. 


Yos 
- 
0 
10 
10 
10 
10 
I'" 
TA = HOo( 


lOSS 
Iero.Got,·Voltoge 
Drain (urr,nl 
VOS - 
10y. 
VGS - 
0 
-I 
3 
2 
-6 
5 
15 
1 
6 
m. 


1010fl1 
Pinch·Oll Drain (urr,nl 
VOS- 
-15 
•• 
VGS' See NOI' 
4 
-10 
-10 
-10 
-10 
/-'0 


'OS 
~Iali( 
Drain·Saurc, 
hllitanc, 
'o--100JAa, 
VGS - 
0 
1000 
BOO 
600 
ohm 


1,;,1 


Small·Signal 
(omman·Source 
0.2 
0.2 
0.2 
0.2 
!"'h. 
Inpul Admillanu 


1,,,1 


Small.Signal 
(ommon·Sourc, 
1000 
2000 
llOO 
3000 
2000 
4000 
1000 
2200 
!"'ho 
Forward Transfer Admillanu 
VOS = 
-10 
•• 
10, 
Su 
Nol. 5 


1,,,1 


Small·Signal 
(omman·Souru 
f=lkc 
0.1 
0.1 
0.1 
I ••• rn 
Transfer 
Admillance 
0.1 
!"'ho 


!rosl 


Small·Signal 
(ommon·$avrc. 


20 
•• 
100 
20 
!"'~. 
Oulplll Admillonu 


1,•• 1 


Small.Signal 
(ommon·Saurc. 
VOS - 
10 •• 
IO:S •• Nal. S 
900 
1350 
1100 
900 
!"'h. 
Forward Transfer Admillanc. 
f = 10mc 


(ammon·Saun, 
Sharl·(inuil 
VGS - 
0, 
VOS - 
100 


32 
32 
32 
32 
pf 
(iu 
Inpul(apacilanu 
f= 
140kc 


25°C free-air 
temperature 


Vos = - 5., 
'0 = - 1 ma 


f = 1 k.c, 
16 = 1 MO 


VOS = - 5 Y, 
10 = - 
1 ma 


f = 10 cps, 
16 = 10 Kn 


NOTES: 
1. 
Derate 
linearly 
to 
175°C 
free-air 
temperature 
at 


the 
rate 
of 
3.3 
mw~ 
C. 


2. 
Derate 
linearly 
to 
175°C 
case 
temperature 
at 
the 


rat. 
of 
10 
mwiC. 


3. 
This 
parameter 
corresponds 
closely 
to 
V(BR)DSS 


(the 
Drain-Source 
Breakdown 
Voltage 
for 


VGS·O). 
V(BRJOSV 
(the 
Orain·Source 
Break· 


down 
Voltage 
for 
other 
values 
of 
V GS) 
may 
be 


calculated 
from: 
/VIBA)OSVI- 
/VIBAIOGOI- 
IVGSI· 


TYPES 2N2537 THRU 2N2540 
N-P-N SILICON TRANSISTORS 


DESIGNED FOR MEDIUM-POWER SWITCHING 
AND GENERAL 
PURPOSE AMPLIFIER 
APPLICATIONS 


• 
Total Switching Time ... 
80 nsec max at 150 ma 


• 
High fT ... 
250 Me min at 20 v, 20 ma 


• 
hFE Guaranteed from 1 ma to 500 ma 


Device types 2N2537 
and 2N2538 
are 
in JEDEC TO-5 
packages. 


Device types 2N2539 
and 2N2540 
are in JEDEC TO-18 packages. 


2N2537 
2N2538 


Callectar-Base 
Valtage 
60 v 
Callectar-Emitter 
Voltage 
(See Note 
1) 
40 v 
Collector-Emitter 
Voltage 
(See 
Note 
2) 
30 v 


Emitter-Base 
Voltage 
• 
5 v 
Callector 
Current 
. 
0.8 a 
Total Device Dissipation at (or below) 25°C Free-Air Temperature (See Notes 3 and 4) 0.8 w 
Total Device Dissipation at (or below) 25°C Case Temperature (See Notes 5 and 6) . 
3 w 
Storage 
Temperature 
Range 
_ 65°C to 


HOTES: 
I. 
This value 
appli.s 
when 
the bosl·.miller 
reshtanc, 
{IIEl il equal 
10 or leu 
Ihan 
10 ohms. 


2. This value applies.h'n 
th. bllll-.miller 
diode isopen-cireuild. 


]. 
Dual. 
2N2S31 and 2M2531 linearly 
fa 2OOo( frH-oi, 
'emperalure 
al Ih. IQle of 4.57 mw/(o. 


4. D,rl" 
2H2S]' 
and 2N2540 linearly 
10 7OOo( fru-oir 
temperature 
01 Ih, ralt 
of 2.86 mw/(o. 


S. lI.rol. 
2N2537 and 2N2S3Ilin.orly 
10 200°C us. 
t.mp.roll..,. 
01 Ih. rol. 
of 17.2 mw/(o. 


,. 
D.,ol. 
2N2SJ9 ond 2N2S40 linfOtly 10 2OOo( (ose t.mperolur. 
ollh. 
rol. of 10.l mw/Co. 


2N2539 
2N2540 


60v 
40v 
30v 
5v 
0.8 a 
O.5w 
1.8 w 


+ 200·C 


• 


• 


TYPES 2N2537 THRU 2N2540 
N-P-N SILICON TRANSISTORS 


ITO-5 
-+- 
2N2537 
2N2538 


PARAMETER 
TEST CONDITIONS 
ITO-18-+- 
2N2539 
2N2S40 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIBR\CIO 
Colle(tor-Base 
Breakdown 
Voltage 
Ie = 10J.l.o, 
le=O 
60 
•• 
, 


VI8R.I<.EO 
(olleclor-Emiller 
Breakdown 
Vol loge 
Ie = 100ma, 
la = 0, 
(See 
Nole7) 
30 
30 
, 


V(BRIC.ER 
Collector· Em iller 
Bleokdown 
Voltage 
Ie = l00ma, 
Rae = lOn, 
(See 
Nale l) 
40 
40 
, 


VIBRJEIO 
Emiller-8ase 
Breakdown 
Voltage 
lE=10po, 
Ie = 0 
5 
5 
, 


Yea = .0" 
le=O. 
250 
250 
"' 
rcae 
(olleclor 
(ulolf 
(urrenl 


Ves = 40v. 
le=O, 
TA = BOoC 
100 
200 
"' 


ICEX 
(olleclor(uloff(urrenl 
VCE = 20y, 
Vse = 0.2y 
150 
150 
"' 


YCE = 20,. 
V&E=O.2v 
150 
250 
"' 
' •• x 
BOleCuloffeuHent 


Vf:E = 20'1, 
Yee = O.lv, 
T" = HOoC 
100 
200 
"' 


lEBO 
Emiller 
Culoff 
(urrent 
VEa = 3v, 
Ie = 0 
50 
SO 
"' 


VCE = 10v, 
Ie = Ima 
10 
35 


VCE = 10v, 
Ie = lOma 
30 
SO 


hFE 
Siolic 
Forward 
(urrenl 
Transfer 
ROlio 
VCE = 10v. 
Ie = 150mo, 
(SuNole]) 
SO 
ISO 
100 
300 


VCE = lov, 
'e = SOOma, 
(See Nole 7) 
10 
30 


VCE = 1 v, 
Ie = 150ma 
10 
40 


Is = 15mo, 
Ie 
= 
HOmo, 
(See Nole7) 
1.3 
1.3 
, 


V •• 
Bose·Emiller 
VoUoge 


'1 
= 
SOma, 
Ic 
= 
500ma, 
(See Nale7) 
1.6 
1.' 
, 


II 
= 
Hma, 
IC 
= 
HOma, 
(See Na!e7) 
0.45 
0.4S 
, 


VCelsan 
(olledor·Emilter 
Saluralion 
Vollage 


II 
= 
SOma, 
IC 
= 
SOOma, 
(See Note 7) 
1.. 
1.6 
, 


Ih,.1 
Small-Signal 
(ammon-Em 
iller 


Vce 
= 
20v, 
IC 
= 
20ma, 
f = 
100mc 
Forward 
(uffenl 
Transfer 
Ralio 
1.5 
2.5 


(.. 
(ammon-Bale 
Open-(iuuil 
VCI 
= 
IOv, 
'e=O, 
f= 
IOOkc 
8 
OUlput 
(opad!anu 
8 
pI 


(ib 
(ammon-Bale 
Open-(ircuil 
Vel 
= 
O.Sv, 
Ie 
= 
0, 
f=100kc 
Inpul(apacilonce 
15 
25 
pI 


TYPES 2N2537 THRU 2N2540 
N-P-N SILICON TRANSISTORS 


1 TO·S 
+ 
2N2S37 
2N2S38 


PARAMETER 
TEST CONDITIONS 
ITO.18+ 
2N2S39 
2N2S40 
UNIT 


MlN 
MAX 
MlN 
MAX 


I~ 
Turn-on 
Time 
Ie = 150 mo, 
1'111= 15 mo, 1'121= - 15 mo 
40 
40 
osee 


toff 
Turn-off Time 
Y",o,q 
= -1 
v, Yee = 7 v, (S<!. Figure 1) 
40 
40 
nsee 


t, 
Storage 
Time 
Ie = I~" = - I~ll = 20 mo, (See Figure 2) 
20 
20 
nsee 


Or 
Total Control Chorg. 
Ie = 150 mo, 
I~" = 15 mo, (S<!. Figure 3) 
750 
750 
pcb 


TA 
Active-Region Time Constant 
Yee = 15.2 v, Ie = 150 mo, I~'I = 15 mo, (S<!. Figure 4) 
2.0 
2.0 
nsec 


I _, 


INPUI~ 
1 


510 


+15 v F=='L-- 
0-- 
- 
- 
--- 
-- 
POINT "A" 


-15 v: 
I 
I 
I 


~ 


IIO%- 
I 
: 
I 
OUTPUI 


190%- 
I: 
I 
I 
I 
I 


~ 
ton 
I-+- 
-+1 
toff 
~ 


E---o OUIPUI 


0,\ 
fJf 


INPUI~I_I 


1 


500 


0~ 
__ 
10% 


-9v :L 
INPUT 


I 


: 
~T 
~--90% 


I 
I 
I 
I 


-+i "t+- 


(See Notes a and b) 


VOLTAGE 
WAVEFORMS 


240 0 


1 k0 


~OUTPUT 


0.1 
_I 


• 


• 


TYPES 2N2537 THRU 2N2540 


N-P-N SILICON TRANSISTORS 


{H9 
RELAY 


TEST CIRCUIT 


s--c-- 
'5.7 v (opp,o •. ) 


POINT 
"A" 
(INPUT) 


o 
__ iV, 


~ 


O%- 


OUTPUT 
I 
-r 
-1- 90% 


I 
I 


-+i 
If l- 


Note: 
Of S 750 pcb wnen V1 S 
50 mv and 
tf 
:$ 10 "See 
. 


• FIGURE 
3 - 
TOTAL 
CONTROL 
CHARGE 


, 
I 
~ 
....• 
I4- 


~ 


O% 


I 
OUTPUT 


I 
-- 
90% 


I 
I 
--i 
f, f+- 


FlliURE 
',' 
f" 
,w· 
l~t 


I 
<2nu( 
<Znue 
lJllec 
l<lO 


I 
<2nue 
<2nl.e 
l<lO 


3 
~2nse( 
• 
~2ns.( 
$2nsec 
l<lO 


fl{jURE 
',' 
Rin- 
(in 


1 
$lnsK 
10M{1 
::; 'pl 


I 
$Snsec 
10MO 
$10pf 


3 
$11111( 
10,.0 
::; Spf* 


• 
$Snsec 
10"0 
$lOpf 


TYPE 2N2586 
N-P-N DARLINGTON-CONNECTED 
SILICON TRANSISTOR 


FOR EXTREMELY 
LOW-LEVEL, 
LOW-NOISE, AMPLIFIER 
APPLICATIONS 


• 
Guaranteed Very-Low-Current 
hFE 
80 min at 11J,A 


• 
Guaranteed Low-Temperature 
hFE 
40 min at 10 IJ,A,-55°C 


• 
Complete Noise Characterization 
at 1 IJ,Aand 10 IJ,A 


'absolute maximum ratings at 25°Cfree-air temperature (unless otherwise noted) 


Collector-Base 
Voltage 
Collector-Em iller 
Voltage 
(See 
Note 
I) 


Emiller-Base 
Voltage 
. 


Collector 
Current 
Total Device Dissipation 
at (or below) 25°C 
Free-Air Temperature 
(See Nate 
2) . 
Total Device Dissipation 
at (or below) 
25°C 
Case Temperature 
(See Note 3) 
Operating 
Collector 
Junction 
Temperature 


Storage 
Temperature 
Range 


NOTES: 
1. This '1IIu. applin 
wh.n 
Ih, .miller-bait 
dlodt 
is op'lHiuuil.d. 


2. Defil. 
liftMrly to 175°( 
f,"-air 
temp'fetuf' 
at the rof, ,f 2.0 mw/Co. 


3. D'faf. 
IIntarl, 
10 17So( 
(os. temperature 
al Ih, raf,.f 
4.0 mw/C·. 


4. 
Thtst 
param.t,rs 
must 
be mtosur,d 
using 
plliit 
l.(hniqutt_ 
I'W = 300 #4It(, DUly (ycl. ~ 
%%. 


60v 
45 v 
6v 
30 ma 
.0.3w 
.0.6w 
175°C 


. - 
65°C to + 200°C 


• 


• 


TYPES 2N2586 
N-P-N DARLINGTON-CONNECTED 
SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V1.,eBO (olle'lor-Bose 
Breakdown Voltage 
Ie = 
IOfLa, 
I, = 
0 
60 
V 


VIIR,e,o 
(olleclor-Emitter 
Breakdown Voltage 
Ie = 
10 ma, I, = 
0 (See Note 4) 
45 
, 


V1•lEBO Emitter-Bose Breakdown Voltage 
I, = 
lOfLa, 
Ie = 
0 
6 
V 


leBO 
(olleetor (uloft (urrenl 
Ve, = 
45 v, 
I, = 
0 
2 
no 


leEo 
(olleetor (utoft (urrent 
Ve, = 
5v, 
I, = 
0 
2 
no 


Ve, = 
45 v, 
V•• = 
0 
2 
no 


ICES 
(olleetor (utoft (urrent 
Ve, = 
45 v, 
V•• = 
0, 
TA = 
1700( 
10 
fLa 


I,BO 
Emitter (utofl (urrent 
V" = 
5 v, 
Ie = 
0 
2 
no 


Ve, = 
5 v, 
le=lfLa 
80 


Ve, = 
5v, 
le=10fLa 
120 
360 


h" 
Stati, Forward (urrent Transfer Ratio 
Ve, = 
5 v, 
Ie = 
10 fLa, TA = 
_55°( 
40 


Ve, = 
5 v, 
Ie = 
500 fLa 
ISO 


Ve, = 
5 v, 
Ie = 
10 ma ISee Nole 4) 
600 


V•• 
Bose-Emitter Vollage 
I, = 
0.5 ma, 
Ie = 
10 ma 
0.7 
0_9 
v 


VCE{$.tl 
(olleetor-Emitter 
Saturation 
Vollage 
I, = 
0.5 ma, 
Ie = 
10ma 
0.5 
v 


hie 
SmaIi-Signal (ammon-Emitter 
Ve, = 
5 v, 
Ie = 
1 ma, 
1= 
1 k, 
4.5 
18 
kohm 
Input Impedan,e 


h~ 
Small-Signal (ammon-Emitter 
Ve, = 
5 v, 
Ie = 
I ma, 
1= 
1 k, 
100 
fLmho 
Outpul Admittan,e 


hr. 
Small-Signal (ommon-Emitter 
VCE = S v, 
Ie = 
1 ma, 
1= 
1 k, 
ISO 
600 
Forward 
Current 
Transfer 
Ratio 


Ihr.1 
Small-Signal (ammon-Emitter 
VCE = Sv, 
Ie = 
500 fLa, I = 
30 m, 
1.5 
forward 
Current 
Tronsfer 
Ratio 


(ob 
(ammon-Bose Open-Circuit 
Ve, = 
5 v, 
I, = 
0, 
1= 
1m, 
7.0 
pf 
Oulpul (apacilan,e 


PARAMETER 
TEST CONDITIONS 
MAX 
UNIT 


Ve, = 
5 v, Ie = 
IOfLa, 
RG = 
10kO, 
I =10k, 
2.0 
db 


Ve, = 
5 v, Ie = 
IOfLa, 
RG = 
10kO, 
1= 
1 k, 
3_0 
db 
NF 
Spol Noise Figure 
RG = 
1 MO, 
Ve, = 
5 v, Ie = 
1 fLa, 
1= 
10 k, 
2.0 
db 


Ve, 
= 
5 v, Ie = 
1 fLa, 
RG = 
1 MO, 
1= 
H, 
3.5 
db 


TYPES 2N2586 
N-P-N DARLINGTON-CONNECTED 
SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VI_1eoo (olle,lo,-Bose 
Breakdown Voltage 
Ie = 
lOfLo, 
I, = 
0 
60 
v 


V1••Je,o 
(olle,to,-Emitte, 
Breakdown Voltage 
Ie = 
10 mo, I. = 
0 (See Note 4) 
4S 
v 


V1_1,00 Emitter-Bose Breakdown Volloge 
I, = 
10/LO, 
Ie = 
0 
6 
v 


leoo 
(ollector (utoff (urrenl 
Ve• = 
4S v, 
I, = 
0 
2 
no 


leEO 
(ollector (utoff (urrenl 
Ve, = 
Sv, 
1.= 
0 
2 
no 


Ve, = 
4S v, V•• = 
0 
2 
no 


ICES 
(011ector (utoff (urrenl 
Ve, = 
4S v, V•• = 
0, 
TA = 
1700( 
10 
fLo 


1'00 
Emitte, (uloff (urrenf 
VEl = 
S v, 
Ie = 
0 
2 
no 


Ve, = 
S v, 
le=lfLO 
BO 


Ve, = 
S v, 
Ie = 
10 fLo 
120 
360 


h•• 
Stoti, Forward (urrent Tronsle, Ratio 
Ve, = 
S v, 
Ie = 
10 fLo, TA = - SSO( 
40 


Ve, = 
S v, 
Ie = 
SODfLo 
150 


Ve, = 
S v, 
Ie = 
10 mo (See Note 4) 
600 


VIE 
Bose-Emitter Volloge 
I. = 
O.Smo, 
Ie = 
10mo 
0.7 
0.9 
v 


YCElufl 
(olle,tor-Emitter 
Soturotion Voltage 
I. = 
O.5mo, 
Ie = 
10mo 
O.S 
v 


h;. 
Small-Signal (ommon-Emitte, 
Ve, = 
S v, 
Ie = 
1 mo, 
1= 
1 k, 
4.S 
18 
kohm 
Inpullmpedon,e 


h~ 
Small-Signal (ommon-Emitter 
Ve, = 
S v, 
Ie = 
1 mo, 
1= 
1 k, 
100 
fLmho 
Output Admitton,e 


h•• 
Small-Signal (ommon-Emitter 
VCE = Sv, 
Ie = 1 mo, 
f = 
1 k, 
150 
600 
Forward (urrent Transfer Ratio 


Ih,.1 
Small-Signal (ammon-Emitter 
VCE = S v, 
Ie = 
SODfLo, I = 
30 m, 
1.5 
Forward (urrenl T,onsfe, Ratio 
c.., 
Common-Bose 
Open-Circuit 
Ve• = 
S v, 
I, = 
0, 
f=lm, 
7.0 
pf 
Output (opo,iton,e 


I 


PARAMETER 
TEST CONDITIONS 
MAX 
UNIT 


Ve, = 
S v, Ie = 
lOfLO, RG = 
10kfi, 
f =10k, 
2.0 
db 


Ve, = 
S v, Ie = 
10 fLo, RG = 
10 kfi, 
f = 
1 k, 
3.0 
db 
NF 
Spot Noise Flgu,e 
RG = 
1 Mfi, 
db 
Ve, = 
S v, Ie = 
1 fLo, 
f = 
10 k, 
2.0 


Ve, = 
lv, 
Ie = 
1 fLo, 
RG = 
1 Mfi, 
f = 
1 k, 
3.5 
db 


• 


• 


TYPES 2N2604. 
2N2605 
P-N-P SILICON TRANSISTORS 


FOR LOW-LEVEL, 
LOW-NOISE, 
HIGH-GAIN 
AMPLIFIER 
APPLICATIONS 


• 
For Complementary 
Use with 
2N929, 
2N930, 
2N2483, 
2N2484, 
and 2N2586 


• 
Guaranteed 
hFE at 10 }.lA, -55°C 
and 25°C 


• 
Low 
Noise Characteristics 


• 
Usable at Collector 
Currents 
as Low as 1 }.lA 


Collector-Base Voltage 
Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base Voltage 
Continuous Collector Current 
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 2) 
Storage Temperature Range 
Lead Temperature 1/16 Inch from Casefor 10 Seconds 


-60 V 
-45 V 
-6V 


-30 mA 
400mW 
_65°C to 200°C 
230°C 


TYPES 2N2604. 
2N2605 
P-N-P SILICON TRANSISTORS 


2N2604 
2N2605 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIBRICBO 
Collector-Base Breakdown 
Voltage 
IC = -10 "A, 
IE = 0 
-60 
-60 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC 
lOrnA, 
IB - 0, 
See Note 3 
-45 
45 
V 


VIBR)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE 
10"A, 
IC 
0 
6 
6 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB = -45 V, 
IE = 0 
-10 
-10 
nA 


VCE - -45 V, 
VBE - 0 
-10 
-10 
nA 


ICES 
Collector 
Cutoff 
Current 
VCE - 
45V, 
VBE - 0, 
TA 
170°C 
.10 
10 
"A 


lEBO 
Emitter 
Cutoff 
Current 
VEB=-5V, 
IC- 0 
-2 
-2 
nA 


VCE - 
5V, 
IC- 
10"A 
40 
120 
100 
300 


Static Forward Current 
VCE - 
5V, 
IC- 
10"A, 
TA - 
55 C 
10 
20 
hFE 
Transfer 
Ratio 
VCE=-5V, 
IC = -500 "A 
60 
ISO 


VCE - 
5V, 
IC - 
lOrnA, 
See Note 3 
350 
600 


VBE 
Base-Emitter 
Voltage 
IB = -0.5 mA, 
IC = -10 mA, 
See Note 3 
-0.7 
-0.9 
-0.7 
-0.9 
V 


VCElsatl 
Collector-Emitter 
Saturation 
Voltage 
IB - -0.5 mA, IC - -IOmA, 
See Note 3 
-0.5 
-0.5 
V 


hib 


Small-Signal 
Common-Base 


25 
35 
25 
35 
n 


Input 
Impedance 


Small-Signal 
Common-Base 
10 x 
10 x 


h,b 
Reverse 
Voltage 
Transfer 
Ratio 
10-' 
10-' 


VCB=-5V, 
IE = 1 mA, 
f = 1 kHz 


hob 
Small-Signal 
Common-Base 
1 
I 
/-lmho 


Output 
Admittance 


hI. 


Small-Signal 
Common-Emitter 
60 
350 
ISO 
600 
Forward 
Current 
Transfer 
Ratio 


"1.1 


Small-Signal 
Common-Emitter 
VCE = -5V, 
IC = -SOO"A, 
f = 30 MHz 
I 
1 
Forward 
Current 
Transfer 
Ratio 


Cabo 
Common·Base 
Open-Circuit 
VCB=-5V, 
IE = 0, 
f= 
1 MHz 
6 
6 
pF 
Output 
Capacitance 


hielreal) 
Real Part 
of Small-Signal 
VCE = -5 V, 
Ic=-1mA, 
1= 100 MHz 
200 
200 
n 


Common·Emitter 
Input 
Impedance 


2N2604 
2N2605 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


F 
Average 
Noise 
Figure 
VCE - 
5V, 
IC - 
10"A, 
RG -10 
kn, 
4 
3 
dB 
Noise 
Bandwidth 
= 15.7 
kHz, 
See Note 
4 


NOTES: 
3. 
These parameters must be measured using pulse techniques. 
tw = 300 IJ.s.dutY cycle'" 
2%. 
4. 
Average Noise Figure 
is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
roll-off 
of 


6 dB/octave. 


• 


TYPES 2N2608, 
2N2609 


P-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS 


FOR SMALL-SIGNAL, 
LOW-NOISE APPLICATIONS 


• 
High Input Impedance 


THE GATE IS IN ELECTRICAL CONTACT WITH THE CASE 


3 LEADS ~:~~: 
DIA 
0.100 


ALL 
DIMENSIONS 
ARE 
IN 
INCHES 
UNLESS 


OTHERWiSE 
SPECIFIED 


~ 


0.230 
0.195 
0.209 
0.178 
OIA 
DIA 
j-.L 
• 
Continuous 
Forward 
Gate 
Current 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
'Continuous 
Device Dissipation at (or below) 2SoC Free·Air Temperature (See Note 1) 


·Storage 
Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 
. 


Lead Temperature 1/16 Inch from Casefor 10 Seconds 


-10mA 
300 mW 
-6SoC to 200°C 
300°C 


2N260B 
2N2609 


PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


'VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG - 1 ~A, 
VOS - 0 
30 
30 
V 


IGSS 
Gate 
Reverse 
Current 
VGS 
30V, 
VOS - 0 
10 
30 
nA 


VGS-5V, 
VOS' 
0 
10 
30 
nA 


'IGSS 
Gate Reverse Current 
TA=150°C 
VGS=5V, 
VOS' 
0, 
10 
30 
~A 


·VGS(off) 
Gate-Source 
Cutoff 
Voltage 
Vas = -5 V, 
10 - -1 ~A 
1 
4 
1 
4 
V 


'lOSS 
Zero-Gate-Voltage 
Drain 
Current 
Vas--5V, 
VGS - 0 
-0.9 
-4.5 
-2 
-10 
mA 


Small-Signal 
Drain-$ource 
VOS = 0, 
VGS = 0, 
f:: 1 kHz 
1000 
600 
n 
rds(on) 
On-State 
Resistance 


'IVfsl 
Small-Signal 
Common-5ource 


VOS=-5V, 
VGS = 0, 
f = 1 kHz 
1 
2.5 
mmho 
Forward 
Transfer 
Admittance 


Common-Source Short-Circuit 


·Ciss 
Vas=-5V, 
VGS=1V, 
f"" 
140 
kHz 
17 
30 
pF 
Input 
Capacitance 


BOTH 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
MAX 


Common-Source 


'NF 
Vas = -5 V, 
VGS' 
0, 
f;; 1 kHz, 
RG = 1 Mn 
3 
dB 
Spot 
Noise 
Figure 


TYPES 2N2639 
THRU 2N2644 
DUAL N-P-N SILICON TRANSISTORS 


TWO TRANSISTORS 
IN ONE PACKAGE 
RECOMMENDED 
FOR 


• 
Differential 
Amplifiers 


• 
High-Gain, Low-Noise Audio Amplifiers 


• 
Transducer Signal-Conditioner 
Amplifiers 


• 
Low-Level Flip-Flops 


Dimensions 
without 
tolerance deslg- 


n8te true position. 
leads 
having 
maxi- 


mum diameter 
{O.019'" 
measurad in 


gaging plane 0,054" 
+0.00'" 
-0.000" 


below the seating ptane of the d••••ic. 
shall be within 
0.001" 
of their true 
position 
(.lati"8 
to. 
maximum 
width 
tab. 


1 
COLLECTOR 
1 


2. 
BASE 
1 


3. 
EMITTER 
1 
5. 
EMITTER 
2 
6. 
BASE 
2 


7. 
COLLECTOR 
2 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage (See Note 1) 


Emitter-Base 
Voltage 


Continuous 
Collector 
Current 


Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 


Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 


Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 


NOTES; 
1. This value applies when the emitter-base diode is open-circuited. 


2. 
For each triode 
derate 
linearly 
to 175°C 
free-air 
temperature 
at tne rate of 2 mW/oC. 


3. 
For eaen 
triode 
derete 
Iinearty 
to 175°C 
case temperature 
at tne rate 
of 4 mW/oC. 


EACH 
TOTAL 
TRIODE 
DEVICE 
45 V 
45 V 
5V 
30mA 
0.3W 
0.6W 


0.6W 
1.2W 
_65°C 
to 200°C 


-300°C- 
• 


• 


TYPES 2N2639 
THRU 2N2644 


DUAL N-P-N SILICON TRANSISTORS 


2N2639 
2N2642 


2N2640 
2N2643 
PARAMETER 
TEST 
CONDITIONS 
2N2641 
2N2644 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
le= 
lOrnA, 
IB = 0, 
See Note 5 
45 
45 
V 


VCB 
= 45 V, 
IE = 0 
10 
10 
nA 
ICBO 
Collector 
Cutoff 
Current 
TA-150"C 
VCB=45V, 
IE = 0, 
10 
10 
~A 


ICEO 
Collector 
Cutoff 
Current 
VCE 
- 5 V, 
IB - 0 
10 
10 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB 
= 5V, 
IC = 0 
10 
10 
nA 


VCE 
5 V, 
Ie - 
10~A 
50 
300 
100 
300 


VCE 
- 5 V, 
Ie - 
10/-lA, 
TA - -55¢C 
10 
20 
hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE=5V, 
IC= 
100~A 
55 
110 


VCE=5V, 
Ie 
= 1 roA 
65 
130 


VBE 
Base-Emitter 
Voltage 
18 = 0.5 mA, 
Ie'" 
lOrnA, 
0.6 
1 
0.6 
1 
V 


VCE(sat) 
Collector-Emitter 
Saturation 
Voltage 
IB 
C.5mA, 
IC 
lOmA 
1 
1 
V 


hib 
Small-Signal 
Common-Base 
Input 
Impedance 
25 
32 
25 
32 
n 


Small-Signal 
Common-Base 
6x 
6x 
h,b 
"cB 
= 5 V, 
IE '" ~1 
mA, 
f = 1 kHz 
Reverse 
Voltage 
Transfer 
Ratio 
10-4 
10-4 


hob 
Small-Signal 
Common-Base 
Output 
Admittance 
1 
1 
J..lmho 


hfe 
Small-Signal 
Common-Emitter 
VCE 
= 5V, 
Ie 
= 1 mA, 
f = 1 kHz 
65 
600 
130 
600 
Forward 
Current 
Transfer 
Ratio 


hel 


Small-Signal 
Common-Emitter 
VCE 
= 5 V, 
IC = 1 mA, 
f = 20 MHz 
4 
4 
dB 
Forward 
Current 
Transfer 
Ratio 


Cobo 
Common-Base 
Open-Circuit 
Output 
Capacitance 
VCB 
= 5 V, 
IE = 0, 
f = 1 MHz 
8 
8 
pF 


2N2639 
2N2640 
PARAMETER 
TEST 
CONDITIONS 
2N2642 
2N2643 
UNIT 


MIN 
MAX 
MIN 
MA 


hFEl 
Static 
Forward-Current-Gain 
VCE 
= 5 V, 
IC = 101JA, 
See Note 
6 
0.9 
1 
0.8 
1 
hFE2 
Balance 
Ratio 


IVBE1-VBE2! 
Base-Emitter-Voltage 
Differential 
VCE 
- 5 V, 
IC - 
10IJA 
5 
10 
mV 


I"IVBE 
l-VBE211 
Base·E m it ter- Vol tage-D if ferent ial 
VCE 
- 5 V, 
IC - 
10IJA 
10 
20 
jJ.vtcl 
"TA 
Temperature 
Gradient 
"TA 
= 125'C 
-1-55'Cll 
and 
1125'C 
-25'CI 
J 


ALL 
PARAMETER 
TEST 
CONDITIONS 
TYPES 
UNIT 


MAX 


F 
Average 
Noise 
Figure 
VCB 
- 5 V, 
Ie - -10 
IJA, 
RG - 
10 kn, 
4 
dB 
Noise 
Bandwidth 
= 15.7 
kHz, 
See Note 
7 


NOTES: 
4. 
The terminals 
of the triode 
not under test are open-circuited 
for the measurement of these characteristics. 


5. 
This parameter must be measured using pulse techniques. tw '" 300 IJs, duty cycle 
0;;; 2% 


6. 
The lower of the two hFE readings is taken as hFE1 


7. 
Average Noise Figure is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
rotloff 
of 
6 dB/octave. 


TYPES 2N2802 THRU 2N2807 
DUAL P-N-P SILICON TRANSISTORS 


TWO P-N-P TRANSISTORS 
IN ONE PACKAGE 
RECOMMENDED 
FOR 


• 
Differential 
Amplifiers 


• 
Low-Noise, Low-Level Amplifiers 


• 
Low-Level Flip-Flops 


• 
Complementary 
Use With 2N2639 Through 2N2644 Dual N-P-N Transistors 


Dimensions 
without 
tolerance 
desig- 


nate true position. 
Leads having me)!;i- 


mum diameter 
(0,019") 
measured in 
gaging plane 0,054" 
+0,001" 
-0.000" 


below 
the 
seating 
plane 
of the d••••ic. 


shall be within 
0,007" 
of their true 


position 
relat;ve to a maximum 
width 


tab. 


1. 
COLLECTOR 
1 


2. 
BASE 1 


3. 
EMITTER 
1 


5. 
EMITTER 
2 
6. 
BASE 2 


7. 
COLLECTOR 
2 


Collector-Base 
Voltage 
. 
. 
. 
. 
. 
. 


Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 
. 


Continuous 
Collector 
Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 
Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 
Storage Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


NOTES: 
1. This value applies when the bas.-emitter 
diode is open-circuited. 


2. 
For each 
triode 
derat.line.rly 
to 175°C 
fr •• ·.ir temperature 
at the 
rate 
of 1.67 
mW/oC. 
3. 
For each triode 
derat.line.rly 
to 175°C 
case temperature 
at the rate of 3.33 mWiC. 


EACH 
TOTAL 
TRIODE 
DEVICE 
-25 V 
-20 V 
-5V 
-30 mA 
0.25W 
0.5 W 


0.5W 
1 W 
-65°C 
to 200°C 
_230°C 
__ 


• 


• 


TYPES 2N2802 
THRU 2N2807 


DUAL P-N-P 
PLANAR SILICON TRANSISTORS 


*eleetrical 
characteristics 
at 25°C free-air temperature 
(unless otherwise 
noted) 


individual 
triode characteristics 
(see note 4) 


2N2802 
2N2805 


PARAMETER 
TEST CONDITIONS 
2N2803 
2N2806 
UNIT 
2N2804 
2N2807 


MIN 
MAX 
MIN 
MAX 


V(BRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC = -10 mA, 
lB' 
0, 
See Note 5 
-20 
-20 
V 


VCB - -25 V, IE - 0 
-10 
-10 
nA 
ICBO 
Collector 
Cutoff 
Current 
TA=l50°C 
VCB = -25 V, IE = 0, 
-10 
-10 
~A 


lEBO 
Emitter 
Cutoff 
Current 
VEB - -5 V, 
IC-O 
-10 
-10 
nA 


VCE--5V, 
IC--lO~A 
15 
30 


VCE'-5V, 
IC' 
-100~A 
20 
120 
40 
120 
hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
IC - -100 ~A, TA = -55°C 
VCE--5V, 
10 
20 


VCE·-5V, 
IC=-l 
mA 
20 
40 


VBE 
Base-Emitter 
Voltage 
IB - -1 
mA, 
IC- 
lOmA 
-0.7 
-0.9 
-0.7 
-0.9 
V 


VCElsatl 
Collector-Emitter 
Saturation 
Voltage 
IB - 
1 mA, 
IC- 
lOmA 
-0.5 
-0.5 
V 


hib 
Smal14Signai 
Common-Base 
Input 
Impedance 
25 
32 
25 
32 
n 


Small-Signal 
Common-Base 
12 x 
12 x 
hrb 
VCB=-5V, 
IE"" 
1 mA, 
f:: 1 kHz 


Reverse 
Voltage 
Transfer 
Ratio 
10-" 
10-4 


hob 
Small-Signal 
Common-Base 
Output 
Admittance 
1 
1 j.lmho 


hIe 
Small-Signal 
Common-Emitter 


VCE = -5 V, 
IC=-l 
mA, 
1=' 
kHz 
20 
200 
40 
200 
Forward 
Current 
Transfer 
Ratio 


~Iel 
Small-Signal 
Common-Emitter 


VCE=-5V, 
IC"-l 
mA, 
f '" 20 MHz 
3 
3 


Forward 
Current 
Transfer 
Ratio 


Cobo 
Common-Base 
Open-Circuit 
Output 
Capacitance 
VCB=-5V, 
IE -0, 
f:: 
1 MHz 
8 
8 
pF 


2N2802 
2N2803 
PARAMETER 
TEST CONDITIONS 
2N2805 
2N2806 
UNIT 


MIN 
MAX 
MIN 
MAX 


hFE1 
Static 
Forward-Current-Gain 
VCE=-5V, 
IC:: 
-100 p.A, 
See 
Note 
6 
0.9 
1 
0.8 
1 
hFE2 
Balance 
Ratio 


"'BE1-VBE21 
Base-Emitter-Voltage 
Differential 
VCE·-5V, 
IC = -lOO~A 
5 
10 
mV 


161VBE1-VBE211 
Base-Emitter-Voltage-Differential 
VCE'-5V, 
IC· 
-100 
~A, 
10 
20 
~VrC 
6TA 
Temperature 
Gradient 
6TA = [25°C-I-55°CIJ 
and (125°C-25°CI 


*operating 
characteristics 
at 25° C free-air temperature 


individual 
triode characteristics 
(see note 4) 


ALL 
PARAMETER 
TEST CONDITIONS 
TYPES 
UNIT 
MAX 


F 
Average 
Noise 
Figure 
VCB=-5V, 
IE = lO~A, 
RG - 10 kn, 
4 
dB 
Noise 
Bandwidth'" 
15.7 
kHz, 
See 
Note 
7 


NOTES: 
4. 
The terminals of the triode not under test are open-eircuited 
for the measurement of these charact81"istics. 


5. 
This parameter must be measured using pulse techniques. tw 
co 300 lAs, duty cycle'" 
2%. 


6. 
The lower of the two hFE readings is taken as hFE1' 


7. 
Average 
Noise 
Figure 
is measured 
in 
an 
amplifier 
with 
low·frequency 
response down 
3 dB 
at 
10 Hz 
and 10 kHz and a 


high-frequency 
rolloff 
of 6 dB/octave. 


TYPES 2N2894, 
2N3012 


P-N-P SILICON 
TRANSISTORS 


DESIGNED FOR HIGH·SPEED SWITCHING 
APPLICATIONS 
• Guaranteed 
V,,(.at) 
... 
0.5 y Max at 100 ma 
• High fT'" 
400 Me Min 


'absolute 
maximum 
ratings 
at 25'C 
free-air 
temperature 
(unless 
otherwise 
noted) 


Collector-Base 
Voltage 
. 


Collector-Emitter 
Voltage 
(See Note 
1) . 


Emitter-Base Voltage. 
Collector 
Current. 
.... 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Continuous 
Device Dissipation 
at (or below) 25°C 
Free-Air Temperature 
(See Note 2) . 


Continuous 
Device Dissipation 
at (or below) 2SoC Case Temperature 
(See Note 3) . 


Operating 
Collector 
Junction 
Temperature. 
Storage 
Temperature 
Range 
. 
• 
. 
. 
. 
. 
. -6SoC 
to 
Lead Temperature 
J.<, Inch from Case 
For 60 Seconds. 


-12 v 
-12 v 
-4 v 
-200 ma 
0.36 w 
1.2w 
200'C 


+200'C 
. 300'C 


PARAMETER 
TEST CONDITIONS 
2N2894 
2N3012 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIIRJelO 
(ollector-Iast 
Ir.akdown 
Vottog. 
'c- 
IOp.a. 
'E-O 
II 
II 
, 


VIIRICEO 
(ollecIOl·Emille, 
Brtclkdown Voltage 
'C- 
lOma, 
1.-0, 
Set Nol,. 
II 
II 
, 


VIBRICES 
(olledol·Emiller 
Breakdown Voltage 
Ic--IDp.o, 
VIE-a. 
-ll 
-12 
, 


VIIlRJEW 
Emill,r·Bas, 
Breakdown Voltag, 
le--lOOp.a, 
IC-D 
-4 
-4 
, 


ICIO 
(oll,dol 
(vfoff (vrnnt 
VCI--6v, 
le-D, 
TA-I2SOC 
-10 
p' 


Yce--6v, 
YIf:-O 
-10 
-10 
" 
ICES 
(olleclor 
(vtoff 
(urr,nl 
TA-BSo( 
YCE--6v, 
VIE-O, 
S 
p' 


" 
Belle (urrent 
Vce- 
h. 
Yee-O 
80 
30 
" 


Yce--O.3v, 
Ic--IOmo, 
See Nol. 4 
30 
2S 


Yce--O.Sv, 
IC--30mo, 
SeeNof,4 
40 
ISO 
30 
120 
'" 


Stalic Forward Currtnl Tronsftrlalio 
Yce--lv, 
IC--1OOmo, 
s.. Hof. 4 
2S 
20 


Yce--D.Sv, 
IC--3Dmo, 


11 
TA=-SSoC, 
See Note 4 


" 


1 ma, 
'e- 
lOrna, 
See Nol, 4 
0.15 
-0.15 
, 


',- 
3ma, 
'C- 
30ma, 
See NoI,4 
-0.20 
-0.20 
, 


VCelwll 
Colleclor-Emitter 
Soluralion 
Voltage 
,,- 
10 ma, 
'C- 
lOOma, 
Set NoI,4 
-O.SO 
-O.SO 
, 


'1--3ma, 
Ic--30ma, 


-0.40 
, 


TA=BSo(, 
SuNolt4 
,,- 
I mo, 
IC--1Dmo, 
See Note 4 
-0.78 
-0.98 
-0.78 
-0.98 
, 


V" 
lost·Emitter 
Volloge 


" 


3 mo, 
'C 
3Omo, 
See Nolt 4 
-US 
-1.2 
-US 
-1.2 
, 
',- 
10 mo, 'e- 
lOOmo, 
S" 
Not. 4 
-1.7 
-1.7 
, 


NOTES: I. This volue applill 
bttw"n 
10 jJ.O 
and 10 mo collector cuutnl 
when the bos,-emiller 
diode is optn·ciuuihd. 


2. Derate tintarly 
10 2ODoe frn·oir 
lemptralvre 
at Ihe rote of 2.D6mw/(o. 


3. Dtralt 
lintarly 
10 200°C tau 
temperolure 
01 Ihe role of 6.8S mw/Co. 


4. This porameter 
musl be measvred using puhe 
techniques. 
PW=300p.sec, 
Duly Cycle=l%. 


·lndicoIIlJEDHregitlertddala. 


• 


• 


TYPES 2N2894. 
2N3012 


P-N-P SILICON 
TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
2N2894 
2N3012 
UNIT 
MIN 
MAX 
MIN 
MAX 


1-•• 1 


Small.Signal 
Common-Emilltr 


VCE=-lO 
.•.•Ie =-30 
mo, 
1=100"( 
• 
• 
Forword 
(urr,nl 
Tronsf.r 
lalio 


'ob. 


Common-Iou 
Open-Circuit 
VC.=-S., 
le=O, 
f=l40kc 
, 
, 
pI 
Oulput 
(~pacilonu 


(ibo 
(ammon-lol.Op.n.Circuit 
yEl=-4·S 
.•..IC=O, 
f=l-401u 
, 
, 
pI 
Input 
(opo(llonU 


PARAMETER 
TEST CONDITIONS! 
2N2894 
2N3012 
UNIT 
MAX 
MAX 


Turn-On Tim. 
'C- 
30 ma, 
18(11- 
Uma, 
VIE1offl-Jv. 
'" 
'" 
' 
m 
IL=Un, 
Sn 
Fillur., 
"" 


'oft 
Turn-Off 
Tim. 
'C- 
JOmo,llIll- 
l.Sma, 
tl(ll-Umo• 
III 
1S 
Il=62!1, 
Set Figur. I 
nSlc 


0l 
+6Vy- 
INPUT 


-7V__ 
0 
I 
I 
I 
I 
I 
-lt~I- 
-l 
IP 


toff J.- 


II 


OUTPUT~ 
10% 


'NPUTL 
1 


1000 


TYPES 2N2904 
THRU 2N2907. 2N2904A 
THRU 2N2907A 
P-N-P SILICON TRANSISTORS 


DESIGNED 
FOR HIGH-SPEED, 
MEDIUM-POWER 
SWITCHING 
AND 
GENERAL 
PURPOSE 
AMPLIFIER 
APPLICATIONS 


• 
High Breakdown 
Voltage 
Combined 
with 
Very 
Low Saturation 
Voltage 


• 
hFE Guaranteed 
from 
100 IJ.A to 500 mA 


• 
2N2904, 
2N2906 
for Complementary 
Use with 
2N2218, 
2N2221 


• 
2N2905, 
2N2907 
for Complementary 
Use with 
2N2219, 
2N2222 


Device types 2N2904. 2N2904A. 2N2905. and 2N2905A are in JEDEC TO-5 packages. 
Device types 2N2906. 2N2906A. 2N2907. and 2N2907A are in JEDEC TO-18 packages. 


2N2904 
2N2904A 
2N2906 
2N2906A 
UNIT 
2N2905 
2N2905A 
2N2907 
2N2907A 
Collector-8ase 
Voltage 
-60 
-60 
-60 
-60 
V 
Collector-Emitter 
Voltage (See Note 1) 
-40 
-60 
-40 
-60 
V 


Emitter-8ase 
Voltage 
-5 
-5 
-5 
-5 
V 


Continuous 
Collector 
Current 
-0.6 
-0.6 
-0.6 
-0.6 
A 


Continuous 
Device 
Dissipation 
at (or below) 
25 
C Free-Air 
0.6 
0.6 
0.4 
0.4 
W 
Temoerature 
(See Notes 2 and 3) 


Continuous 
Device 
Dissipation 
at (or below) 
2SoC Case 
3 
3 
1.8 
1.8 
W 
Temperature 
(See Notes 4 and 5) 
Storage Temperature 
Range 
-65 
to 200 
°c 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
230 
°c 


NOTES: 
1. These values apply between a and 100 mA collector 
current when the base-emitter diode is open-circuited. 
2. 
Derate 2N2904. 
2N2904A. 
2N2905. 
and 2N2905A 
linearly to 200°C free-air temperature 
at the rate of 3.43 mWiC. 


3. 
Oet'"ate 2N2906. 
2N2906A. 
2N2907. 
and 2N2907A 
l~near'y to 200:C 
free-air 
temperature 
at the rate of 2.28 m'!"IC. 


4. 
Derate 
2N2904. 
2N2904A. 
2N2905. 
and 2N2905A 
linearly 
to 200 
C case temperature 
at the rate of 17.3 mW/ 
C. 


5. 
Derate 
2N2906. 
2N2906A. 
2N2907. 
and 2N2907A 
linearly 
to 200°C 
case temperature 
at the rate of 10.3 mW/oC. 


• 


• 


TYPES 2N2904 
THRU 2N2907. 
2N2904A 
THRU 
2N2907A 


P-N-P SILICON TRANSISTORS 


jTO·5- 
2N2904 
2N2904A 
2N2905 
2N2905A 
PARAMETER 
TESTCONOITIONS ITO·18- 
2N2906 
2N2906A 
2N2907 
2N2907A 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Collector-Base 
VIBRICBO 
IC' 
-10~A, 
IE' 
0 
-60 
-60 
-60 
-60 
V 
Breakdown 
Voltage 


Collector-Emitter 
Ie = -10 mA, 
IB - 0, 
VIBR)CEO 
-40 
-60 
-40 
-60 
V 
Breakdown 
Voltage 
See 
Note 
6 


Emitter-Base 
VIBRIEBO 
IE' 
-10 ~A, 
IC' 
0 
-5 
-5 
-5 
-5 
V 
Breakdown 
Voltage 


VCB' 
-50 V, 
IE - 0 
-20 
-10 
-20 
-10 
nA 


ICBO 
Collector 
Cutoff 
Current 
VCB 
50 V, 
IE 
0, 


TA=150°C 
-20 
-10 
-20 
-10 
~A 


ICEV 
Collector 
Cutoff 
Current 
VCE' 
-30 V, 
VBE' 
0.5 V 
-50 
-50 
-50 
-50 
nA 


IBEV 
Base Cutoff 
Current 
VCE' -30 V, 
VBE - 0.5 V 
50 
50 
50 
50 
nA 


VCE - -10 V, 
IC - -100 ~A 
20 
40 
35 
75 


VCE - 
10V, 
IC--1 
mA 
25 
40 
50 
100 


Static 
Forward 
Current 
VCE' 
-10 V, 
Ic"'-10mA 
35 
40 
75 
100 


hFE 
Transfer 
Ratio 
VCE• -10 V, 
IC' 
-150 mA, 
40 
120 
40 
120 
100 
300 
100 
300 
See Note 6 


VCE - -10 V, 
Ie - -500mA, 
20 
40 
30 
50 
See Note 6 


IB - -15 mA, 
IC - -150 mA, 
-1.3 
-1.3 
-1.3 
-1.3 


VBE 
Base-Emitter 
Voltage 
See 
Note 
6 
V 


IS:: -SOmA, 
IC' 
-500 mA, 
-2.6 
-2.6 
-2.6 
-2.6 
See Note 6 
IB - -15mA, 
IC' 
-150 mA, 
-{).4 
-0.4 
-0.4 
-0.4 
Collector-Emitter 
See 
Note 
6 
VCElsatl 
V 
Saturation 
Voltage 
IB - -SOmA, 
IC - -500 mA, 
-1.6 
-1.6 
-1.6 
-1.6 
See Note 6 


Small-Signal 


Common-Emitter 
VCE' 
-20 V, 
Ie = -50 mA. 
~fel 
2 
2 
2 
2 
Forward 
Current 
f:: 100 MHz 


Transfer 
Ratio 


Common-Base 


Cobo 
Open-Circuit 
VCB' 
-10 V, 
IE' 
0, 
8 
8 
8 
8 
pF 
f:: 100 kHz 
Output 
Capacitance 


Common-Base 


Cibe 
Open-Circuit 
VEB'-2V, 
IC' 
0, 
30 
30 
30 
30 
pF 
fIC 
100kHz 
Input 
Capacitance 


TYPES 2N2904 
THRU 2N2907. 
2N2904A 
THRU 2N2907A 


P-N-P SILICON TRANSISTORS 


PARAMETER 
TEST CONOITIONS' 
MAX 
UNIT 


td 
Delay Time 
10 
ns 


t, 
Rise Time 
VCC· 
-30 V, 
Ie = -150 
mA, 
'Bill 
= -15 mA, 
40 
ns 


'on 
Turn-On 
Time 
VBEloff) = 0, 
See 
Figure 
1 
45 
ns 


ts 
Storage 
Time 
80 
ns 


tf 
Fall Time 
VCC = -30 V, 
Ie = -150 
mA. 
IB(1) = -13 mA, 
30 
ns 


IBI2I = 17 mA, 
See Figure 2 


toft 
Turn-Off Time 
,00 
ns 


200 n 


OUTPUT 


1 kn 
INPUT 


50 n 


"::" 


TEST CIRCUIT 


FIGURE 1 


+15 
V 
-6 V 


1 kn 
37 n 


OUTPUT 


1 kn 
INPUT 


50 n 


"::" 


TEST CIRCUIT 


FIGURE 2 


-1:: 
~ 
INPUT 


I 
I 
~ 
I 


'd r-, 


~ 
i',r- 


I 
90% 


I 
OUTPUT 


10% 


OV---I 
-.J 
INPUT 


-30 V 
I 


----l 
ts l.- 


I 
I 


~~ 
""'""' 
10% 


N QTES: 
A. 
The 
input 
waveforms 
are 
supplied 
by 
a 
generator 
with 
the 
following 
characteristics: 
Zout 
= 50 n, 
tr <; 2 ns. 
tf" 
2 ns. 


tw" 
200 ns, PRR 
= 150 Hz. 


B. Waveforms"are 
monitored 
on an oscilloscope 
with 
the following 
characteristics: 
tr " 
5 ns, Rin - 
10 Mr!. 
°JEDEC 
registered data 


• 


• 


TYPES 
D2T2904. 
D2T2904A. 
D2T2905. D2T2905A 
DUAL 
P-N-P SILICON TRANSISTORS 


TWO GENERAL 
PURPOSE TRANSISTORS 
IN ONE PACKAGE 


• 
Each Triode Electrically Similar to 2N2904, 2N2904A, 
2N2905, 2N2905A Transistors 


• 
For Complementary 
Use with D2T2218, D2T2218A, 
D2T2219, 


D2T2219A 
Dual N-P-N Transistors 


Dimensions 
without 
tolerance 
desig- 


nate 
true 
position. 
Leads 
having 
malO: i- 


mum diameter 
(0.019") 
measured in 
gaging plane 0.054" 
-+0.001" 
~O.OOO" 


below the seating plane of the device 
shall be within 
0.007" 
of their true 
position 
relative 
to a maximum 
width 
tab . 


1. 
COLLECTOR 
1 
2. 
BASE 
1 


3. 
EMITTER' 
5. 
EMITTER 
2 
6. 
BASE 2 
7. 
COLLECTOR 
2 


D2T2904 
D2T2904A 
UNIT 
D2T2905 
D2T2905A 
Collector-Base 
Voltage 
-60 
-60 
V 
Collector-Emitter 
Voltage ISee Note 1) 
-40 
-60 
V 
Emitter-Base 
Voltage 
-5 
-5 
V 
Continuous 
Collector 
Current 
-600 
mA 


Continuous 
Device 
Dissipation 
at (or below) 
25 
C 
Each Triode 
400 
mW 
Free-Air Temperature 
(See Note 2) 
Total Device 
600 


Continuous 
Device 
Dissipation 
at (or below) 
25 
C 
Each Triode 
1 
W 
Case Temperature 
ISee Note 3 
Total Device 
2 
Storage Temperature 
Range 
-65 
to 200 
°c 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
300 
C 


NOTES: 
1. These values apply between 0 and 100 mA collector 
current when the base·emitter diode is open-circuited. 


2. 
Derate linearly to 200°C free-air temperature at the rates of 2.28 mW/oC for each triode and 3.43 mW/oC for the total device. 
3. 
Derate linearly 
to 200°C case temperature at the rates of 5.7 mW/oC for each triode and 11.4 mWI'C 
for the total device. 


TYPES D2T2904. 
D2T2904A. 
D2T2905. 
D2T2905A 


DUAL P-N-P SILICON TRANSISTORS 


D2T2904 
D2T2904A 
D2T2905 
D2T2905A 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Collector-Base 
VIBRICBO 
Ie"" -lOIJA, 
Ie'" 
0 
-60 
-60 
-60 
-60 
V 


Breakdown 
Voltage 


Collector-Emitter 
Ie - -10 mA, 
IB - 0, 
VIBRICEO 
-40 
-60 
-40 
-60 
V 


Breakdown 
Voltage 
See Note 4 


Emitter-Base 
V(BRIEBO 
IE = -10"A, 
IC = 0 
-5 
-5 
-5 
-5 
V 


Breakdown 
Voltage 


VCB - -50 V, 
IE - 0 
-20 
-10 
-20 
-10 
nA 


ICBO 
Collector 
Cutoff 
Current 
VCB - -50 V, ·'E - 0, 


TA=150°C 
-20 
-10 
-20 
-10 
"A 


'CEV 
Collector 
Cutoff 
Current 
VCE 
30V, 
VBE 
0.5V 
50 
50 
50 
-50 
nA 


'BEV 
Base Cutoff 
Current 
VCE - 
30V, 
VBE 
0.5V 
50 
50 
50 
50 
nA 


VCE - -10 V, 
IC - -100 "A 
20 
40 
35 
75 


VCE - -10 V, 
IC--1 
mA 
25 
40 
50 
100 


VCE - -10 V, 
IC--1OmA 
35 
40 
75 
100 
Static 
Forward 
Current 


hFE 
Transfer 
Ratio 
VCE - -10 V, 
IC- 
-1S0mA, 


40 
120 
40 
120 
100 
300 
100 
300 
See Note 4 


VCE = -10 V, 
IC = -500 mA, 


20 
40 
30 
50 
See Note 4 


IS = -15 mA, 
lc:= -150 
mA, 


-1:3 
-1.3 
-1.3 
-1.3 
See Note 4 
V 
VBE 
Base-Emitter 
Voltage 


IS - -50 
mA, 
Ie - -500 mA, 
-2.6 
-2.6 
-2.6 
-2.6 
See Note 4 


IB - -15 mA. 
le- 
-150mA, 
-0.4 
-0.4 
-0.4 
-0.4 
Collector-Emitter 
See Note 4 
VCElsatl 
V 


Saturation 
Voltage 
IB '" -50 
mA, 
IC = -500 mA, 


-1.6 
-1.6 
-1.6 
-1.6 
See Note 4 


Small-Signal 


Common-Emitter 
VCE = -10 V, 
Ie = -30 mA, 


Ihlel 
2 
2 
2 
2 
Forward 
Current 
f= 
l00MHz 


Transfer 
Ratio 


Common-Base 


Cabo 
Open-Circuit 
VCB = -10 V, 
Ie'" 
0, 
8 
8 
8 
8 
pF 
f = 1 MHz 
Output 
Capacitance 


Common-Base 


Cibo 
Open-Circuit 
VEB=-2V, 
IC= 0, 
30 
30 
30 
30 
pF 
f = 1 MHz 


Input 
Capacitance 


• 


• 


TYPES D2T2904. D2T2904A. D2T2905. D2T2905A 
DUAL P-N-P SILICON TRANSISTORS 


PARAMETER 
TEST CONOITIONSt 
MAX 
UNIT 


td 
Delay Time 
10 
ns 


t, 
Rise Time 
VCC' 
-30 V, 
Ie = -150 mAt 
IBllI 
: -15 mA, 
40 
ns 


ton 
Turn-On 
Time 
VBEloff) 
= 0, 
See Figure 
1 
45 
ns 


ts 
Storage 
Time 
BO 
ns 


t, 
Fall 
Time 
VCC = -30 V, 
Ie = -150 mA, 
IBI11 = -13 mA, 
30 
ns 


IB(2) • 17 mA, 
See Figure 2 
toff 
Turn·Off 
Time 
100 
ns 


OV 
----, 


-16 
V __ J 
_ 


I 
I 
~ 
I 


td 
,.-, 


~ 
it''- 


I 
90% 


I 
OUTPUT 


10% 


OV---I 
-.J 
INPUT 


-30 V 
I 


----l 
t S 
t....- 


I 
I 


.~ 
'W"' 


10% 


N QTES; A. The 
input 
waveforms 
are 
supplied 
by 
a generator with 
the 
following 
characteristics: 
Zout 
= 50 n. t,." 2 ns, If" 
2 ns, 


tw 
= 200 ns. PAR" 
150 Hz. 


B. Waveforms are monitored 
on an oscilloscope with 
the fOllowing 
characteristics: 
t,. " 
5 ns, Ain '"' 10 M!l. 


TYPE Q2T2905 
QUAD P-N-P SILICON 
TRANSISTOR 


DESIGNED FOR MEDIUM-POWER SWITCHING 
AND GENERAL 
PURPOSE AMPLIFIER 
APPLICATIONS 


• 
High Breakdown Voltage Combined 
with Very Low Saturation Voltage 


'c,Jt::~ 


0000000~- 
':,:.:-:-~:~.~ 
b-l+++tt·:::.::; .. 


'''&0' 
1'0.,,_ •• 


3. 
The 
true-position 
pin 
spacing 
is 0.100 


between 
centerlines. 
Each 
pin 
center· 


line 
is 
located 
within 
0.010 
of 
its true 
longitudinal 
position 
relative 
to 
pins 
4 
and 11. 
b. All 
dimensions 
are 
in 
inches unless 


otherwise noted. 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage ISe~ Note 1) 
Emitter-Base 
Voltage 


Continuous 
Collector 
Current 
Continuous 
Device Dissipation 
at lor below) 2SoC Free-Air Temperature 
(See Note 2) 


Storage 
Temperature 
Range 
. 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


EACH 
TOTAL 


TRIODE 
DEVICE 


-60 V 
-40 V 
-SV 


-0_6 A 


O.SWt 
LSWt 
-SSOCto 
1S0°C 
_260°C 
__ 


• 


• 


TYPE 02T2905 
~UAD 
P-N-P SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX UNIT 


VIBRlCBO 
Collector-Base 
Breakdown 
Voltage 
Ie = -lOIJA, 
IE ~ 0 
-60 
V 


V(SR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
'C 
lOrnA, 
'B 
0, 
See Note 3 
40 
V 


V(BR)EBO 
Emitter·Base 
Breakdown 
Voltage 
IE - -10~A, 
'C - 0 
-5 
V 


VCB - -50 V, 
IE - 0 
-20 
nA 


'CBO 
Collector 
Cutoff 
Current 


VCB 
50V, 
IE 
0, 
TA 
12SoC 
10 
~A 


'CEV 
Collector 
Cutoff 
Current 
VCE - 
30 V, 
VBE 
0.5V 
50 
nA 


'BEV 
Base Cutoff 
Current 
VCE 
30V, 
VBE - 0.5 V 
50 
nA 


VCE --10V, 
'C - -100 ~A 
35 


VCE - -10 V, 
IC--1mA 
50 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE - 
10V, 
IC 
lOmA 
75 


VCE - -10 V, 
Ie::: -150 
mA 
See Note 3 
100 
300 


VCE - 
10 V, 'c 
-500 
mA 
30 


IS = -15 
mA, 
Ie = -150 mA 
-1.3 


VBE 
Base-Emitter 
Voltage 
See Note 3 
V 


'B 
SOmA, 
IC - 
500 mA 
-2.6 


VCE(sat) 
Collector-Emitter 
Saturation 
Voltage 
'B 
15mA. 
'C - -150 mA 
-0.4 


See Note 3 
V 


'B 
SOmA, 
IC 
500 mA 
-1.6 


Ihlel 


Small-Signal 
Common-Emitter 


VCE = -10 V, 
'C = -30 mA, 
f= 
100 MHz 
2 


Forward 
Current 
Transfer 
Ratio 


Cobo 
Common-Base 
Open-Circuit 
Output 
Capacitance 
VCB - -10 V, 
IE = 0, 
f -1 
MHz 
8 
pF 


Cibo 
Common-Base 
Open-Circuit 
Input 
Capacitance 
VEB - 
2 V, 
IC - 0, 
f - 
1 MHz 
30 
pF 


PARAMETER 
TEST CONOITIONSt 
MAX 
UNIT 


td 
Delav 
Time 
10 
ns 


" 


Rise Time 
Ie = -150 mA, 
'Blll 
= -15 mA, VBEloffl: 
0, 
40 
ns 


'on 
Turn-On 
Time 
RL = 200n, 
See 
Figure 
1 


45 
ns 


's 
Storage 
Time 
80 
ns 


'f 
Fall 
Time 
'C = -150 mA, 'Blll 
= -13 mA, 'B121= 17 mA, 
30 
os 


toft 
Turn-Oft 
Time 
RL = 37 n, 
See 
Figure 
2 
100 
ns 


TYPE Q2T2905 


QUAD P-N-P SILICON 
TRANSISTOR 


OV~ 
INPUT 
-16V -- 
_ 


I--ton--j 
~td~1 


~ 
O~, 


10% 


OV~-- 


INPUT 
-30 V 
t--'off::::1 
,tsl~V 
O"~"' 
10% 


NOTES: 
A. 
The 
input 
waveforms 
are 
supplied 
by 
a 
generator 
with 
the 
following 
characteristics: 
Zout 
• 
50 n. 
tr '" 2 ns, 
t1" 
2 ns, 


tw - 200 
ns, PAR'" 
150 pps. 


B. Waveforms are monitored 
on an oscilloscope 
with 
the following 
characteristics: 
tr" 
5 ns, Rin •• Mn, ein " 
12 pF. 


• 


• 


TYPES 2N2913 THRU 2N2920. 
2N2915A. 2N2916A. 2N2919A. 
2N2920A. 


2N2912 THRU 2 
2 


DUAL N-P-N SILICON TRANSISTORS 
BULLETIN 
NO. OL-S 6911165, 
MARCH 
1969 


• 
Differential 
Amplifiers 
• 
High-Gain, 
Low-Noise, 
Audio Amplifiers 


• 
Transducer 
Signal-Conditioner 
Amplifiers 
• 
Low-Level 
Flip-Flops 


Dimensions 
without 
tolerance desig- 


nate true position. 
Leads having max i- 


mum diameter 
(0.019") 
measured in 
gaging plane 0,054" 
+0.00'" 
-0.000" 


below the seating plane of the device 
shall be within 
0.007" 
of their true 
position 
relative 
to a maximum 
width 
tab. 
, 
1. 
COLLECTOR 
1 
2. 
BASE 
1 


3. 
EMITTE R 1 


5. 
EMITTER 
2 
6. 
BASE 
2 
7. 
COLLECTOR 
2 


1. 
EMITTER 
1 


2. 
BASE 1 
3. 
COLLECTOR 
1 
5. 
EMITTER 
2 
6. 
BASE 2 
7. 
COLLECTOR 
2 


TYPE 
MtN-MAXhFE 
hFE1 
lVBE1-V8E21 
!tll:VBE ,-vU216T 
•••1 


MIN 
VtBRICEO 
MIN- 


lie "'0,,"'1 
tlFE2 
lie" 
tOO "A' 
IT At 11 •• 25°C. 
T At21 
•• 12!l·CI 


OUTLINE 
It 
OUTLINE 
B 
50. 
... 
60-240 
150-600 
0.' 
0.' 
1.SmY 
3m. 
Sm. 
O.SmV 
1m. 
2m. 


2N2913 
2N2912 
· · 
2f11291. 
ZN2913 
· 
· 
2N2915 
2N297. 
· · 
· 
· 
· 
2N2915A 
· · 
· 
· 
· 
2NN16 
2N2975 
· 
· · 
· 
· 
2N2916A 
· 
· · 
· 
· 
2"'2917 
>H2O,. 
· · 
. 
. 
. 


2N291. 
2N2971 
· 
· 
. 
. 
. 


2N291' 
>H2O" 
· 
· 
· 
· 
· 
2N2ttM 
· 
· 
· 
· 
· 
>H2020 
2N2979 
· 
· · 
· 
· 
2"'292OA 
· 
· · 
· 
· 


2N2913 
thru 
2N2972 
2N2919 
2N2918 
thru 
2N2919A 
2N2978 


2N2915A 
2N2977 
2N2920 
2N2979 
2N2920A 
UNIT 
2N2916A 
EACH 
TOTAL 
EACH 
TOTAL 
EACH 
TOTAL 
EACH 
TOTAL 
TRIODE 
DEVICE 
TRIODE 
DEVICE 
TRIODE 
DEVICE 
TRIODE 
DEVICE 
Collector-Base 
Volt. 
4S 
4S 
60 
60 
V 


Collector-Emittef 
VOlf. 
Is.. Note 11 
4S 
4S 
60 
60 
V 


Emitt.,-a 
•• 
Volt. 
6 
6 
6 
6 
V 


CollectOf'-l 
- 
Co11«t0l-2 
Volt.,. 
t±200lt 
1:!:20011 
V 


Continuous 
Collector CUrrllnl 
30 
30 
30 
30 
mA 


Continuous 
Device Dissipation at lar IMlowl 
0.3 
O.S 
0.25 
0.3 
0.3 
O.S 
0.25 
0.3 
•• 
25°C Free-Ai, Temper'fur.ISM 
Note 21 


Continuous 
Device DissilMlion It (Or tMlowl 
0.75 
I.S 
O.S 
0.75 
0.75 
I.S 
O.S 
0.75 
•• 
25 C Case Tlmper.tur. 
ISM Notl 31 


Stor. 
Tlmper.tur. 
R••.•• 
-65 to 200 
-65 to 200 
-65 to 200 
-65 to 200 
·c 


lud 
Tempe,.tur. 
1/16 Inch from Case 
300 
300 
300 
300 
·c 
for 60 Sec:Ondl 


2N2913 
2N2914 
2N2915 
2N2916 
2N2915A 
2N2916A 
2N2919 
2N2920 
2N2917 
2N291S 
2N2919A 
2N2920A 
PARAMETER 
TEST CONDITIONS 
2N2972 
2N2973 
2N2978 
2N2979 
UNIT 


2N2974 
2N2975 
2N2976 
2N2977 
MIN MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VIBRICBO 
Collector-BI. 
B,.atldown 
Voltage 
Ie - 10Jl.A. 
IE - 0 
4S 
4S 
60 
60 
V 


VIBAICEO 
Collector-Emitter 
Br•• kdown Voltage 
Ie ·lOmA, 
'B -a, 
S•• Notl 5 
4S 
4S 
60 
60 
V 


VIBRIEBO 
Emitter-BIM 
BrNkdown 
Volt.,. 
le·'OJ.lA, 
le·O 
6 
6 
6 
6 
V 


leBO 
Collector Cutoff Curr.nt 
V"'A· 
45 V. 1<:- a 
10 
10 
2 
2 
nA 


Vea - 45 V. Ie - 0, 
TA-l50 
C 
10 
10 
10 
10 
"A 
ICEO 
Collector Cutoff Current 
Vce-5V. 
IB·O 
2 
2 
2 
2 
nA 


lEBO 
Emitter Cutoff Current 
VEB• 
5 v. 
rC·o 
2 
2 
2 
2 
nA 


VCE • 5 v. 
IC·1OIlA 
60 
240 
150 
600 
60 
240 
lS0 
600 


Static Forward Current 
Vce • 5 V. 
le·1OOIlA 
100 
22S 
100 
22S 


"FE 
Transfer Ratio 
VeE - 5 V, 
IC·1 
mA 
150 
300 
lS0 
300 


Vee 
'* 5 V, 
le·1OIlA, 
TA• 
_55°C 
IS 
30 
IS 
40 


1401t 


Ve, 
Sa.-Emitter 
Volt. 
VCE • 5 V, 
IC ·l00"A 
0.7 
0.7 
0.7 
0.7 
V 


VCEluf) 
Collector-Emiller 
Saturation 
Voltage 
Ie - 100IlA, 
IC - 1 mA 
0.35 
0.35 
0.35 
0.35 
V 


NOTES: 
1. 
These 
values 
apply 
when 
the 
base-emitter 
diode 
is open-circuited. 


2. 
Oerate 
linearly 
to 
200°C 
free-air 
temperature 
at the 
following 
rates: 
1.72 
mW/oC 
for each 
triode 
and 
2.86 
mWI'C 
for 
total 
device 


(2N2913 
thru 
2N2920, 
2N2915A, 
2N2916A, 
2N2919A, 
2N2920AI; 
1.43 
mW/oC 
for 
each 
triode 
and 
1.72 
mW/oC 
for 
total 


device 
(2N2972 
thru 
2N2979). 


3. 
Derate 
linearly 
to 
200°C 
case 
temperature 
at 
the 
following 
rates: 
4.3 
mW/oC 
for 
each 
triode 
and 
8.6 
mW/oC 
for 
total 
device 


(2N2913 
thru 
2N2920, 
2N2915A, 
2N2916A. 
2N2919A, 
2N2920AI; 
2.96 
mW/oC 
for 
each 
triode 
and 
4.3 
mW/oC 
for 
total 
device 


(2N2972 
thru 
2N29791. 


4. 
The 
terminals 
of the 
triode 
not 
under 
test 
are 
open·circuited 
for 
the 
measurement 
of these 
characteristics. 


5. 
This 
parameter 
must 
be measured 
using 
pulse 
techniques. 
tw '" 300 
~s, dutY 
cycle";;; 
1%. 


JE OEC registered 
data 


tThese 
values 
apply 
to types 
2N2915A, 
2N2916A, 
2N2919A, 
and 
2N2920A 
only. 


tThis 
vatue 
applies 
to type 
2N2916A 
only. 


• 


• 


TYPES 2N2913 THRU 2N2920, 
2N2915A, 2N2916A, 2N2919A, 
2N2920A, 


2 2972 Tt'RU 
2N2979 


DUAL N-P-N SILICON TRANSISTORS 


2N2913 
thru 
2N2915A 
2N2920 
2N2916A 
PARAMETER 
TEST CONOITIONS 
- 
2N2919A 
2N2972 
UNIT 
thru 
2N2920A 


2N2979 


MIN 
MAX 
MIN 
MAX 


h,b 
Small-SigNI 
Common-S 
•• 
Vea" 
5 V. 
'C·, 
mA. f-' 
kHz 
25 
32 
25 
32 
n 
Input 
Impecbnca 


hOb 
Small-Sitnal 
Common-e 
••• 
Vea" 
5 V. 
'e·' 
mA, f. 1 kHz 
1 
1 
~mho 


Output 
Admittance 


lhf.l 
Small-Sillnal 
Common-Emitter 
VCE" 
5 V. 
Ie" 
0.5 mA. f •• 20 MHz 
3 
3 
8 


Forward 
Currant 
Transf.r 
Ratio 


CObo 
Common-B 
•• 
Open-Circuit 
Vea" 
5 V. 
Ie" 
O. 
f-'4QkHll: 
to 1MHz 
• 
• 
.F 


Output 
Capacitanc. 


CibO 
Common-Sa,. 
Open-Circuit 
VEa •• 0.5 V, 
Ie" 0, 
f •• 140 kHz to 1 MHz 
10 
.F 
Input Capacitam::a 


2N2915 
2N2916 
2N2919 
2N2915A 
2N2917 
2N2920 
2N2916A 
2N2918 


2N2974 
2N2919A 
2N2976 
PARAMETER 
TEST CONDITIONS 
2N2975 
2N2920A 
2N2977 
UNIT 


2N2978 
2N2979 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VCE •• 5 V. 
Ie" 
tOOIJ.A. 
0.0 
, 
0.0 
1 
0.8 
1 


hFE1 
St.t~ 
Forward-Currant- 
See Nota 6 


hFE2 
Gain Balanc. 
Ratio 
Vce-SV. 
Ie" 
tOO.,.A to 1 mA. 
0.85 
1 
TA" 
_55°c 
to 125°C. 
8M Nota 6 


lYSE ,-vsnl 
Sa •• -Emitter-Voltage 
VCE -sv. 
Ie -tOO.,.A 
3 
1.S 
S 


Diff.rential 
VCE -sv. 
Ie" to.,.A to 1 mA 
S 
2 
10 
mV 


Bne-Emitt 
••.-Volt~ 
VCE-SV. 
Ic - l00I<lA. 
0.8 
O.C 
I .• 


l6l:VBE'- 
VBE2'OT 
AI 
OiHere"tiel 
Change 
TAlll-25°C. 
TAI21--SSoC 
mV 


With Temperature 
VCE -SV. 
IC - 100 I<lA, 
1 
O.S 
2 


TA(1) 
- 25°C. 
TA(2) - 12SoC 


2N2913 
2N2919A 
2N2914 
2N2920A 


2N2915 
2N2972 
2N2916 
2N2973 


PARAMETER 
TEST CONDITIONS 
2N2915A 
2N2974 
2N2916A 
2N2975 
UNIT 


2N2917 
2N2976 
2N2918 
2N2977 
2N2919 
2N2978 
2N2920 
2N2979 
MAX 
MAX 


VCE-SV, 
Ic - 10l<lA, 
AG -10kn, 
C 
3 
F 
A..-r.,. 
No_ 
Figure 
f - 1 kH2. 
NaiR 
~ndwidth 
- 200 H2 


dB 
VCE-5V, 
Ie - lOIJA, 
AG -10kn, 
c 
3 
Noi •• ~"dwidth 
- 15.7 kH2, See Note 7, 


NOTES: 4. The terminels 
of the triode 
not under test are open-circuited 
for the measurement of these characteristics. 


6. The lower of the two hFE readings is taken as hFE1. 


7. This parameter is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kH-z and a high-frequency 
rolloff 
of 6 dB/octave. 


-JEDEC 
regiltered 
date 


TYPES 2N2913 THRU 2N2920, 
2N2915A, 2N2916A, 2N2919A, 
2N2920A, 


2N2972 THRU 2N2979 


DUAL N-P'-N SILICON TRANSISTORS 


Vc, = 5 V 


See Note 6 


40 
100 
400 


Ie - 
Collector Current -IlA 


FIGURE 1 


> 2.0 
E 
I 
1.8 
] 
~ 1.6 
~ 1.4 
0.l 
1.2 
t 
1.0 
:: 
~ 


0.8 


.B 0.6 


I 
0.4 


'"-> 0.2 
I 


VCE = 5 V 


TA 
- 
125°C 


_ T. = 25°(_ 


T. = _55°( 


40 
100 
400 
Ie -Collector 
Current-~A 
FIGURE 2 


>E 2.0 
I 
v~,=L 
I 
I 


f- 


le= 10•.•Ato 
100•.•.•. 


- 
I- 
- 
I- 
-- 


-25 
25 
75 
125 
T.• - 
Free-Air Temperature - 
°C 


FIGURE 3 


NOTE 6: The lower of the two hFE fellldings is taken as hFE1. 


tThese 
curves represent the average behavior 
of groups of dual transistors. 
Unlike 
normal 
slngle.triode 
characteristIcs, 
matching 
characteristics 


of dual transistors 
may differ 
considerably 
in behavior from the typical. 
For example, II minority 
of devices have be.n 
observed with 
smaller 


Vse mismatch 
lit 1500C than at _65°C, 
liS opposed to the average behavior 
85. shown In figures 2 and 3. 


• 


• 


TYPES 2N2944. 
2N2945. 
2N2946. 
2N2944A. 
2N2945A. 
2N2946A 
P-N-P SILICON TRANSISTORS 


• Low Guaranteed 
Offset Voltage 


• 
High Emitter-Base Breakdown Voltage 


• Greatly Improved h FE(;ov) ••• 
50 Min at IB= 200 
p. A (2N2944A) 


• Extremely Low r0«.0) 
••• 4 n Max (2N2944A) 


• Recommended For Complementary 
Use with 2N2432A 


noted) 


2N2945 
2N2945A 
-25 V 
-20 V 
-25 V 


-100 mA 
+-- 
0.4 W 
---+ 
+--65'C to 200'C-+ 
+-- 
240'C 
---+ 


2N2946 
2N2946A 
-40 V 
-35 V 
-40 V 
---+ 


AU 
DIMENSIONS 
AlE 
IN IHCHU 
UNlUS 
OtHflW151 


SPECIFIEO 


'obsolute maximum ratings at 25'C free-air temperature (unless otherwise 


2N2944 
2N2944A 
-15 V 
-10 V 
-15 V 
+-- 


Collector-Bose 
Voltage, 
Vel 
. '. 
. 
. 
. 
Emitter-Collector 
Voltoge, V,co (See Note 1) 


Emitter-Base 
Voltage, 
Vf;B' 
• 
. 
. 
• 
• 


Continuous 
Collector 
Current. 
. 
. 
. 
. 


Continuous Device Dissipation at (or below) 25°C 
Free-Air Temperoture 
(See Note 2) 
. 
_ 
_ 


Storage Temperature Range. 
. 
• 
. 
• 
• 
. 
lead Temperature 
K, Inch from Case for 10 Seconds 


NOTES: 
1. This volul 
upplin 
.heft 
the collector-bos. 
diodt 
il open.(ir(uil.d. 


2. Deral. 
lill.oll, 
10 :mooe 
fne-air 
t,mp"olur, 
01 Ih, rol, of 2.3 mW/d.g. 


TYPES 
2N2944. 2N2945. 2N2946. 2N2944A. 2N2945A. 
2N2946A 


P-N-P SILICON TRANSISTORS 


CONDITIONS 
2N2944 
2N2945 
2N2946 


UNIT 
PARAMETER 
TEST 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


vel 
- 
lotH 
Vel' 
Ie - 
0 
~.1· 
-<l.2' 
41.S· 
•• 
'coo 
(oUtel" 
Cuto" 
(urrlnt 
Vel 
- 
lalH Ye,- 


" 


0, 
TA 
1000·C 
-10 
20 
-2S 
,A 


"10 
Emill.r e.,o" (untlll 
VEl 
lotH 
Yu, 
'c 
0 
-G.I' 
-<l.2' 
-G.S· 
•• 


VEl 
- 
""d 
Yu- 
le 
- 
0, 
T••.- 
lOO'C 
-10 
-IS 
20 
.. 
'.. 
Sialic Forward (unlftt 
Trand" 
talio 
Va 
- 
-G.SY, 
'c - 
, 
mA 
'" 


<0' 
20' 


hFf1ilTtl'I 
Slatie ForwardCu".nfTrantf., 
lolio 
VEe = -eJ 
v. 
I, = -200p" 
, 
, 
3 
(lnnrl.d(onnl<llon) 


',- 
2OOpA, 
Ie 
- 
0 
I 
So, 
-<l.3 
-<l.S 
-<l.1 
mV 


VEClofsl 
[mlller-Colllct,rOf',,1 
Vallot. 
',~ 
1 mA, 
',- 
0 
I 
Fit.,· 
-(I." 
-" 
-2' 
mV 


',- 
-2mA, 
'e-O 
I 
I 
-, 
-1.6 
-2.S 
.V 


Small·Si""I 
Emitt.r-Collector 
" 


1 JII", 


" 


O. 


" 
100 p.A. 
20' 
3S' 
.S' 
0 
rKICll'lI 
On-Slole luillanu 
f = 1 kHr, 
Se.Figur.! 


1'101 


Small·Signol (ommon-Emill., 
VeE = -6 
Y, 
Ie = -1 
mA, f= 
IMHz 
10' 
S' 
3' 
forward (urrenl 
Trond.r 
lolio 


'- 


Common·lolt O"n.OKu!! 
Vel = -fY. 
le=O, 
t=SOOkHz 
10' 
10' 
'0' 
pF 
Oulput (opcKilonu 


(ibo 
(OlftftlOn·los.Optn-(inuil 
VEl = -4 V. 
Ie = O. 
f=SOOkHI 
" 
" 
" 
,F 
Input Capacitanu 
• 


2N2944A 
2N2945A 
2N2946A 
UNIT 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Call.ct.r 
Cutoff C.rr.nl 
VC, 
1.11d Yel' 


" 
0 
..•• .1. 
•..••.2' 
-G.5· 
'A 


'COO 
VC, 
lattel 
Ye ••. 


" 


0, 
TA 
IOG'C 
10' 
20' 
ll' 
,A 


Emill.r 
Cutoff Curr.nl 


YEI - 
lal.d 
Yu, 
Ie 
- 
0 
-G.l· 
-<l.2' 
-G.5· 
•• 
'''0 
YEI - 
httd 
Vu' 
Ie 
- 
0, 
TA.,- 
lOO'C 
10' 
-15' 
20' 
,A 
'.. 
Slatlc Forward Curr.nt Trand.r 
latia 
Va 
- 
-t1.5 V, 
'c - 


, 
mA 
'00' 
70' 
SO' 


hFElirwl 
SI,lIc 
Forward Curr.nl Trand.r 
Iolio 
VEC = 
-G.5 
V. 
I, 
= 
-200~A 
SO' 
10' 
20' 
IlnnrtedClflntclllfl) 


',- 
200 pA, 


" 


0 
So, 
-G.3· 
•.••.5· 
....... 
.V 


VECfofsl 
Emlll.r·CalltclorOffstt 
Vallog. 


" 


-I 
MA, 


" 
0 
I 
Fil"r. 
...•.,. 
-" 
-2' 
mV 


I, - 
-2mA, 
IE-O 
I 
1 
-" 


-1.6' 
-2.5' 
mV 


feclonJ 


Small.Signal Emlll.r·Calltelor 
I, 
_ 
-1 
mA, 
IE-O, 
1,- 
l00pA, 


" 
" 
I' 
0 
On·Slol,lesblanu 
f=lkHz, 
St. 
Figur, 2 


1'101 


Small.Signal Cammon·Emlll.r 
Va 
= 
-4 
V, 
Ie 
= 
-1 
MA, , = 
1 MHI 
IS' 
'0' 
S' 
ForwaulCgrmITlltK"r"U, 
'- 


C,mmOll-las.O"".CirCilt 
Ve, 
- 
-6 
V, 
IE - 
0, 


'0' 
'0' 
10' 
pF 
Outpul Capadlal'lu 
f = 
0.1 11Hzt.l 
MHI 


Cibo 
Ctmman-IoSi Optn.(iKUIf 
VEl - 
-4 
Y, 
Ie 
- 
0, 
" 
" 
" 
pF 
InpulC9Pocltanu 
f = 0.1 MHlla 
I MHz 


FIGURE 2 


MEASUREMENT 
CIRCUIT 
FOR EMInER_ 


COLLECTOR 
ON-STATE 
RESISTANCE 


i68 
11 cannal 
anumt 
anr 
r,spon'ibililr 
fOf onr 
circuih; 
shown 
or 
rtpr.unl 
that 
Ihl' 
aff 
hu 
hom 
poltnt 
infrin9tm,nt. 


• 


TYPES 2N2913 THRU 2N2920. 
2N2915A. 2N2916A. 2N2919A. 
2N2920A. 


2N2972 THRU 2N2919 
DUAL N-P-N SILICON TRANSISTORS 


BULLETIN 
NO. DL·S 6911165, 
MARCH 
1969 


• 
Differential 
Amplifiers 
• 
High-Gain, 
Low-Noise, 
Audio Amplifiers 
• 
Transducer 
Signal-Conditioner 
Amplifiers 
• 
Low-Level 
Flip-Flops 


Dimensions 
without 
tolerance 
desig- 
nate true position. 
Leads having maxi- 
mum diameter 
(0.019") 
measured in 
gaging plane 0,054" 
+0.001" 
-0.000" 
below the seating plane of the device 
shall b'e within 
0.007" 
of their true 
position 
relative to a maximum 
width 
tab. 
, 
1. 
COLLECTOR 
1 
2. 
BASE 
1 
3. 
EMITTER' 
5. 
EMITTER 
2 
6. 
BASE 2 
7. 
COLLECTOR 
2 


FALLS 
WITHIN 
TO-71 
DIMENSIONS 


1. 
EMITTER 
1 
2. 
BASE 
1 
3. 
COLLECTOR 
1 
5. 
EMITTER 
2 
6. 
BASE 
2 
7. 
COLLECTOR 
2 


TYPE 
MtN.MAXhFE 
hfEI 
IVSf l-Veol 
If.tvSE l-Vsu1f)T 
••..1 
MIN 
V18l'l)CEO 
MIN- 
lle -10 "AI 
hFE2 
(Ie· 
100,,"1 
IT ••..11) • 2SoC, T ••..(2) 
• 
12S°CI 


OUTLINE 
A 
OUTLINE 
B 
60V 
'5V 
60240 
150 
600 
0.' 
0.8 
1.5mV 
3mY 
'mV 
O.5mV 
lmY 
'mV 


2N2913 
2N2972 
· · 
2N2914 
2N2973 
· 
· 
2N2915 
2N2974 
· · 
· 
· 
· 
2N2915A 
· · 
· 
· 
· 
2N2916 
2N2975 
· 
· · 
· 
· 
2N2916A 
· 
· · 
· 
· 
2N2917 
2N2976 
· · 
. 
. 
. 


2N2918 
2N2977 
· 
· 
. 
. 
. 


2N2919 
2N2978 
· 
· 
· 
· 
· 
2N2919A 
· 
· 
· 
· 
· 
2N2920 
2N2979 
· 
· · 
· 
· 
2N292OA 
· 
· · 
· 
· 


2 13 THRU 2N2 20. 2N2915A.2N2916A. 2N291!A, 2N2920A. 


2N2912 THRU 212919 


DUAL N-P-N SILICON TRANSISTORS 


2N2913 
thru 
2N2972 
2N2919 


2N2918 
thru 
2N2919A 
2N2978 


2N2915A 
2N2977 
2N2920 
2N2979 


2N2916A 
2N2920A 
UNIT 


EACH 
TOTAL 
EACH 
TOTAL 
EACH 
TOTAL 
EACH 
TOTAL 
TRIODE 
DEVICE 
TRIODE 
DEVICE 
TRIODE 
DEVICE 
TRIODE 
DEVICE 
Collector-Base 
Volt. 
45 
45 
60 
60 
V 


Collector-Emitter 
Voltage Is.. Note 1) 
45 
45 
60 
60 
V 


Emitter-B •• 
Volt. 
6 
6 
6 
6 
V 


Collector-l 
- 
eonector-Z 
Volt. 
(±zoolt 
1:t200It 
V 


Continuous 
CoUector CUtTent 
30 
30 
30 
30 
mA 


Continuous 
Ohic. Dissipation It lor billow) 
0.3 
0.5 
0.25 
0.3 
0.3 
0.5 
0.25 
0.3 
W 


25°C FI'N-Air T.m~,.tur. 
Is.. Not. 
2) 


Continuous 
Dl!IYice Dissipation It lor belowl 
0.75 
1.5 
0.5 
0.75 
0.75 
1.5 
0.5 
0.75 
W 
25°C Case Temper,tureIS 
•• Note 31 


Storage Temper.tur. 
R.~ 
-65 to 200 
-65 to 200 
-65 to 200 
-65 to 200 
°c 


l.~ 
Temperatur. 
1116 Inch from Cue 
300 
300 
300 
300 
°c 
for 60 Seconds 


2N2913 
2N2914 
2N2915 
2N2916 
2N2915A 
2N2916A 
2N2919 
2N2920 
2N2917 
2N2918 
2N2919A 
2N2920A 
PARAMETER 
TEST CONDITIONS 
2N2972 
2N2973 
2N2978 
2N2979 
UNIT 


2N2974 
2N2975 


2N2976 
2N2977 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VIBRICBO 
Coll1lC10r-BIM Breakdown 
Voltage 
Ie. 10~A. 
le·O 
45 
45 
60 
60 
V 


VtBRICEO 
Collector-Emitter 
Br•• kdown Voltage 
Ie· 
10 mA, Ie· 
O. 
SH NoteS 
45 
45 
60 
60 
V 


Vl8RlEBO 
Emitt8f-Bul 
Breakdown 
Voltage 
Ie ·lOI'A. 
le·O 
6 
6 
6 
6 
V 


leBO 
Collector Cutoff Current 
VrA. 
45 V. I" .0 
10 
10 
2 
2 
nA 


Ves· 
45 V. IE - O. 
TA- 
150 C 
10 
10 
10 
10 
"A 


ICED 
Collector Cutoff Current 
VCE - 5 V. 
Ie - 0 
2 
2 
2 
2 
nA 


IEeD 
Emitter 
Cutoff Current 
VEa-5V, 
IC - 0 
2 
2 
2 
2 
nA 


VCE - 5 V, 
IC - 10llA 
60 
240 
150 
600 
60 
240 
150 
600 


Sialic Forward Currenl 
VCE - 5 v. 
Ic - 100IlA 
100 
225 
100 
225 


hFE 
VCE-5V, 
Ic-1 
mA 
150 
300 
150 
300 
Transfer 
Rllio 


VCE-5V, 
IC - 10llA, 
TA--55 
C 
15 
30 
15 
40 
(40). 


VB' 
Base-Emitter 
Vollage 
Vc 
- 5 V, 
Ie -l00j.lA 
0.7 
0.7 
0.7 
0.7 
V 


VCEI",11 
Colleclor-Emitter 
Saluration 
Voltage 
la -l00IlA,lc 
-1 
mA 
0.35 
0.35 
0.35 
0.35 
V 


NOTES: 
1. These 
values 
apply 
when 
the 
base-emilter 
diode 
is open-circuiled. 


2. Oerat. 
linearly 
to 2000C 
free-air 
temperature 
at the 
following 
rates; 
1.72 
mW!deg 
for 
each 
Iriode 
and 
2.86 
mW!d8i 
for 
toUI 


device 
(2N2913 
thru 
2N2920, 
2N2915A, 
2N2916A. 
2N2919A, 
2N2920A); 
1.43 
mW!deg 
for 
each 
triode 
and 
1.72 
mW!deg 
for 


total 
device 
{2N2972 
thru 
2N29791. 


3. Derate 
linearly 
to 200°C 
case 
temperature 
at the 
following 
rates: 
4.3 
mW!deg 
for 
each 
Iriode 
and 
8.6 
mW!deg 
for 
Iota I device 


(2N2913 
thru 
2N2920. 
2N2915A. 
2N2916A. 
2N2919A, 
2N2920A); 
2.86 
mW!deg 
for 
each 
triode 
and 
4.3 
mW!deg 
for 
total 


device 
(2N2972 
thru 
2N29791. 


4. Th. 
terminals 
of the 
triode 
not 
under 
test 
are 
open-circuited 
for 
the 
measurement 
of these 
characteristics. 


5. This 
parameter 
must 
be measured 
using 
pulse 
techniques. 
tp "" 300 
jJs, duty 
cycle 
~ 
1% . 


• JEDEC 
registered 
data 


tThese 
values 
apply 
to types 
2N2915A. 
2N2916A, 
2N2919A, 
and 
2N2920A 
only. 


'This 
value 
applies 
10 type 
2N2916A 
only. 


• 


• 


TYPES 2N2913 THRU 2N2920, 
2N2915A. 2N2916A. 2N2919A. 
2N2920A. 


2N2972 THRU 2N2979 
DUAL N-P-N SILICON TRANSISTORS 


2N2913 
thru 
2N2915A 
2N2920 
2N2916A 
PARAMETER 
TEST CONDITIONS 
- 
2N2919A 
2N2972 
UNIT 
thru 
2N2920A 
2N2979 


MIN 
MAX 
MIN 
MAX 


h'b 


SmJlll-S~n.l1 
Common-Sase 
Ves - 5 V. 
Ic·' 
mA. 
f· 1 kHz 
25 
32 
25 
32 
n 


Input Impedance 


hOb 
Sm.U-SillnJlI 
Common-S 
••• 
Ves 
- 5 V. 
Ie·' 
mA, f. 1 kHz 
1 
1 
.umho 
Output 
Admittanc. 


Ihl.1 
SmJlII-SignJl' Common-Emitter 
VCE ,. 5 V. 
Ie • 0.5 mA, f • 20 MHz 
3 
3 
8 
Forward 
Current 
Transf.r 
R.tic 


Cabo 
Common-Bue 
Open-Circuit 
Ves ·5 v. 
Ie - O. 
f-'40kHzto 
1 MHz 
• 
• 
.F 
Output 
Capacitance 


C'bO 


Common-Base 
Open-Circuit 
VES. 
0.5 V, 
Ie. 0, 
f. 140kHz to 1 MHz 
10 
.F 
Input 
CllpJlcitJlnce 


2N2915 
2N2916 
2N2919 
2N2915A 
2N2917 
2N2920 
2N2916A 
2N2918 
2N2974 
2N2919A 
2N2976 
PARAMETER 
TEST CONDITIONS 
2N2975 
2N2920A 
7N2977 
UNIT 


2N2978 
2N2979 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Vce • 5 v. 
le·1OOJ,ZA. 
D.' 
1 
D.' 
1 
0.8 
1 
hFE1 
St.tic 
Forward-Current- 
s.. Note 6 


hFE2 
G.in e.lanee 
R.tio 
Vce-5V. 
Ie -l00.uA 
to 1 mA, 
0.85 
1 
TA •• SSoc to 12S"C. 8M Note 6 


IVSE1-VSE21 
eIM-Emitter-Voltage 
VCE • 5 V, 
Ie - l00,..A 
3 
1.5 
5 


Diff.renti., 
VCE • 5 V. 
Ie ,. 10 ~A to 1 mA 
5 
2 
1O 
mV 


Bllse-Emiller-Voll~- 
VCE-5V, 
Ic - 100 ~A, 
0.8 
D.' 
1.• 


I6lVeEl- 
VeE21.6TAI 
Oiffere"tilll 
Ch"nve 
TAll) 
- 2SoC, 
TAl21 - _55°c 
mV 


With Temper"hHe 
VCE - 5 V, 
Ie - 100 IlA, 
1 
0.5 
2 
TAlll 
- 25°C, 
TA(21 - 125°C 


2N2913 
2N2919A 
2N2914 
2N2920A 
2N2915 
2N2972 
2N2916 
2N2973 


PARAMETER 
TEST CONDITIONS 
2N2915A 
2N2974 
2N2916A 
2N2975 
UNIT 
2N2917 
2N2976 
2N2~18 
2N2977 
2N2919 
2N2978 
2N2920 
2N2979 
MAX 
MAX 


VCE - 5 V, 
Ic -101lA, 
RG -10kfl:. 
• 
3 
F 
Aver. 
Noile Ftture 
f - 1 kHz, 
Noi •• tNndwidth 
- 200 Hz 


dB 
VCE - 5 V, 
Ie -101JA, 
RG -10kfl:, 
• 
3 
Noi•• tNndwidth 
- 15.7 kHz, See Note 7 


NOTES: 4. Thtl terminals 
of the triode 
not under tl!st are open-circuited 
for the measurement of these characteristics. 


6. The lower of the two hFE readings is taken as hFE1. 


7. This parameter 
is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and II high-frequency 
rolloff 
of 6 dB/octave. 


-JEDEC 
registered data 


2913 THRU 2N2920. 
2N2915A, 2N2916A, 2N2919A 
2N2 
OA 


2N2912 THRU 212919 


DUAL N-P-N SILICON TRANSISTORS 


VCf = 5 Y 


See Note 6 


40 
100 
400 
Ie - 
Collector Current -IJA 


FIGURE 
1 


NOTE 6: The lower of the two hFE readingsistakenashFE1. 


tThes.e curves represent 
the average behavior 
of groups of dual transistor 
•. Unlike 
normal 
single-triOde 
characteristics, 
matching 
characteristics 


of dual transistors 
may differ 
considerably 
in behavior from the typical. 
For example, a minority 
of devices have been observed with 
smaller 


VBe mismatch 
at 1S00C than 
at _65°C, 8Sopposed 
to the average behavior 
as shown 
in figures 
2 and 3. 


- 


• 


TYPES 2N2913 THRU 2N2920. 
2N2915A. 2N2916A. 2N2919A. 2N2920A. 


2N2912 
THRU 2N2919 
DUAL N-P-N SILICON TRANSISTORS 


> 
2.0 
E 
I 
1.8 
:2 
~ 
1.6 


tt!o 
1.4. 
F 
t 
"~ 
Jj 
I 


VCE 
= 5 V 


T.o 
125°C 


T.o25°C' 


TA = -5SGC 


40 
100 
400 
Ie - 
Collector Current -~A 
FIGURE 2 


> 
E 
2.0 
I 


0 
1.8 


c~ 1.6 
tt! 
Ci 
1.4. 
m 
0 
1.2 


~ 
1.0 
~ 0.8 
j 
0.6 


I 


0.4 


-> 0.2 
I 


v~,=L 
I 
I 
- 


Ie = 10 IJA to 
100 IJA 
-- 
I--- 
-- 


-25 
25 
75 
125 
T.•.- 
Free-Air 
Temperature 
_ 
°C 
FIGURE 3 


NOTE 6: The lower of the two hFE readings is taken as hFE" 


tThese 
curves represent 
the average behavior 
of groups of dual transistors. 
Unlike 
normal 
single-triode 
characteristics, 
matching 
characteristics 


of dual transistors 
may differ 
considerably 
in behavior from 
the typical. 
For example, a minority 
of devices have been observed with 
smaIter 


VBe mismatch 
at 1S0oC than at ·650C. as opposed to the average behavior 
8Sshown 
in figures 
2 and 3. 


TYPES 
2894. 2N3012 
P-N-P SILICON TRANSISTORS 


DESIGNED 
FOR 
HIGH-SPEED 
SWITCHING 
APPLICATIONS 
• Guaranteed 
VeE1'.tl 
••• 
0.5 y Max at 100 ma 
• High fT'" 
400 Me Min 


'absolute 
maximum 
ratings 
at 2S·C free-air 
temperature 
(unless 
otherwise 
noted) 


Collector· Bose Voltaoe 
. 


Colleetor·Emitter 
Voltoge 
(See Note 
1) . 
Emitter·Bcse· Voltage. 
Collector 
Current 
. 
.. 


Continuous 
Device Dissipation 
at (or below) 25°C 
Free-Air Temperature 
(See Note 2) . 


Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) . 
Operating 
Collector 
Junction 
Temperature. 
Storage 
Temperature 
Range. 
. 
. 
... 
. -65°C 
to 


lead 
Temperature 
K. Inch from Case 
For 60 Seconds. 


-12 v 
-12 v 


-4 v 


-200 me 


0.36 w 


1.2w 


200·C 


+200·C 


300'C 


PARAMETER 
TEST CONDITIONS 
2N2894 
2N3012 
UNI 
MIN 
MAX 
MIN 
MAX 


V • 
CIO 
(olleclor-Iose 
Ir'GlldowA 
Voltage 
Ic--1Opo, 
IE-O 
-ll 
-ll 
, 


VIMICEO 
(ollnlof·Emilltr 
lr.alldowII 
VOlIllgt 
'C--1Dmo, 
1._0. 
SH Hott" 
-ll 
-ll 
, 


VIMICES 
Collulor·£milt.r 
Ireokdown 
Volloge 
'e- 
10po, 
VIE-O 
II 
" 
, 


V.no 
Emitter·hlt 
Irukdown 
Voltage 
,,_ 
loop.a, 
IC-O 
-. 
-. 
, 


'COO 
{oll"lor 
{uloff {urrenl 
VCI--h, 
le-O, 
lA-US'{ 
-10 
". 


Vce--6" 
Vee-O 
-10 
-10 
.. 


Ices 
{oll"IorCutoffCurrtnl 
lA_UoC 
-s 
Vce--6" 
Vee-O, 
"' 


" 


BaseCurrenl 
Vct--6" 
Vee-O 
80 
30 
no 


Vce--O.]" 
Ic--10ma, 
S"Nole4 
30 
21 


VCE--OJ" 
Ic--30ma, 
S•• Nole4 
'0 
110 
30 
". 


h" 
SIalic Forward Currenl Tran1fer lotio 
Vce--l" 
IC--1OOma, 
S"Nole4 
21 
20 


VCE--O.5,. 
Ic--30ma, 


11 
TA=-SSoC, 
5•• Nole4 


',- 
1 mo, 
'e- 
10mo, 
S"Nol,4 
-O.IS 
-0.15 
, 
',- 
3 mo. 
'e- 
30 mo, 
S•• 
Nol,4 
-0.20 
-0.20 
, 


VCEr"'1 
(oll.elor-Emiller 
5oluralion 
Vollog. 
',- 
10 ma, 
'e- 
100 mo, 
St, 
Noh 4 
-O.SO 
-O.SO 
, 
',- 
3 mo, 
IC--30ma. 
-0.<0 
TA=·So(, 
S"Nol.4 
, 
',- 
1 ma, 
IC--IOma. 
S•• Nol,4 
-0.71 -0.91 
-0.1' 
-0.91 
, 


VIE 
lou-Emitt.r 
Volloge 


" 
3ma. 
'e- 
lOrna, 
S•• Mol, 4 
-0.15 
-1.2 
-US 
-u 
, 


',- 
10 mo. 'e- 
lOOma, 
5•• Nof. 4 
-1.1 
-1.1 
, 


NOTES: I. This ,ahl' 
opplies b.lwun 
10 JJ.a ond 10 ma ullf(lar 
curr.nl 
wh.n Ih. 
bcm·'mill,r 
diad, 
i1 optn-drcuil.d. 


2 
O.ral. 
lintorly 
10 2000C fru·oir 
I.mp.rolurl 
01 Ih. ralt 
of 2.06 mw/Co. 


1 
Otral. 
lin.orly 
10 lOO'C lOSt 
lemptfolure 
01 Ih. ral. 
of 6.B5 mw/(o. 


4. This parom,'tr 
musl b. mtosund 
using pulu 
If(hniqu.s. 
PW=300puc, 
Duly (ycll=l,.. 
•. 
·Indicatu 
JEOEC flgilltf.d 
dolo. 


• 


• 


TYPES 2 2894 
2N3012 
P-N-P SILICON 
TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
2N2894 
2N3012 
UNIT 
MIN 
MAX 
MIN 
MAX 


1',.1 


Small.Sitnal 
Common-Emiller 
YCE=-10,. Ie=-30 
ma, 
f=l00Mc 
• 
• 
Forward 
(urr,n' 
Tronster 
latlo 


(ob. 
Common-last 
Open-Circuit 
YCI=-h, 
'£=0, 
f=l40k( 
, 
, 
pI 
Oulpul 
Copacitanct 


'ibo 
Common-los.Op.n.Grcu;1 
YEI=-4.S '. Ie =0. 
f=l40kc 
, 
, 
pI 
Input (apodla"U 


PARAMETER 
TEST CONDITIONSl 
2N2894 
2N3012 
UNIT 
MAX 
MAX 


Turn-On Tim. 
'c- 
30ma. 
1 
1111 
_ 
1.5 mo, 
YIE1off}-h, 
60 
60 
,~ 
IL=620. 
Se. 
Figm! 
"" 


'.ff 
Tum-Off 
Tim. 
Ic--30 
mo, 
1I(lI--1.S 
mo, 
11I21-Umo, 
90 
75 
"" 
IL=620, 
S•• 
Figur.l 


o~ 
6Vy- 
INPUT 


-7v 
__ 
0 


I 
I 
I 
I 
I 


-1"0 I- 
-I 


If 


0.1 ~f 


INPUTL 
lloon 


toff 
~ 
II 


OUTPUT~ 
10% 


TYPE 2N3015 
N-P-N SILICON TRANSISTOR 


,::::~ 
I "M'Hl 
~o~O=-~ 
OJJJ030SO'A 
~~ 
T 


DlA ..l.- 
0125 10700 


o 100 /olIN 
0.009 
J 
UAOS 
2 &A.Sf 


OUAllS 
Of 
OUTllNE 
IN 
2J!.!.!. 
OIA 
THIS lONE 
Of'T'ONAl 
SlAYING 
0,016 
.... H. 


Collector-Bose 
Voltage 
. 


Collector-Emitter 
Voltage 
(See 
Note 
1) • 


Emitler-Base 
Voltage 


Total 
Device 
Dissipation 
at (or below) 
2S·C free-Air 
Temperature 
(See 
Note 
2) 


Tolal 
Device 
Dissipation 
at (or below) 
2S·C Case 
Temperature 
(See 
Note 
3) 


Operating 
Collector 
Junction 
Temperature. 


Storage 
Temperature 
Range 
• 


60v 


30 v • 


. 
S v 


0.8w 


3.0w 


200·C 


.-6S·C 
ta +200·C 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V,,,,elO 
Coliedor·Base Breakdown Vallage 
Ie - 
100 1'0, 
1,- 
0 
60 
V 


V1",eEC Colleetar-Eminer Breakdown Vollage 
Ie - 
30 ma, 
1.- 
0, 
See Nole 4 
30 
V 


V'''1f1O 
Emiller·Base Breakdown Vollage 
IE - 
l00,u.G, 
Ie - 
0 
S 
V 


IcES 
Colledor Cuto" Current 
Vce-30v, 
VIE - 
0 
0.2 
1'0 
leeo 
(olledor 
Culo" (urrent 
Ve• - 
3OY, 
1,- 
0, 
TA - 
12S'C 
200 
J'O 


I. 
Base (urrent 
Ve, - 
2OY, 
VIE - 
0 
-0.2 
1'0 


h •• 
Stali, Forward (urrent Transfer Ratio 
Vc, - 
IOY, 
Ie - 
150ma, 
See Nate 4 
30 
120 
Ve, - 
0.7 v, 
Ie - 
3OOma, 
See Nalt 4 
10 


VIE 
Base-Emiller Voltage 
I. - 
15ma, 
Ie - 
150ma, 
See Note 4 
1.2 
v 


I. - 
SOma, 
Ie - 
Sooma, 
See Nate 4 
1.6 
V 


YCE{Wfl 
Colleelor·Emiller Salurallon Voltage 
I. - 
15 ma, 
Ie - 
150ma, 
See Nole 4 
0.4 
v 


I. - 
SOma, 
Ie - 
SOOma, 
See Note 4 
1.0 
v 


Ihlol 
Small-Signal Comman-Eminer 
Va 
= 
lOY, 
Ie = 
SOma, 
f=l00Mc 
2.S 
Forward Current Transler Ralio 
e.. 
(ommon·Base Open-Cirtuit 
Ve• = 
IOY, 
1,=0, 
1= 
140k, 
8.0 
pi 
OUlput Capadlanll 


MOTES: 
1. Tills ,.1 ••• "Ii.1 
bttw •••• 1 mo ond )0 In, "IIKlor 
(IIu.nl 
.hen Ih. bose-.millif di" 
II .,.,..drC1lill4. 


Z. D'f,f, 
Iin,.,I, t. !DO'e frH-I1r Impe,.lur. al th, ral, .f 4.' m.1 CO. 


3. D",I, 
IIn•• ,I, 
to 200°' 
uu, 
l.mp'f,lult 
01 lh. rat, 
of 11.2 mw/(o. 


4. 
TIltH 
"fem"1II 
II"uI IN mtflllrtd 
lllini 
p"li. Itchniq",I. rw = 300 fiSK, 
Dill, (rd. 
~ 
2%,. 


-lll4i'.'ftJEDEC, •• il,,,Mdol. 


• 


TYPE 2N3015 
N-P-N SILICON TRANSISTOR 


PARAMETER 
TEST 
CONDITIONSt 
MAX 
UNIT 


Ie - 
300 mo, 
I~q - 
30 mo, V"lof~ - 
0, Rt - 
80 n, See figure 1 
40 
nsee 
t~ 
Turn-on 
Time 
Ie - 
500 mo, I." 
- 
SOmo, V"lof~ - 
0, Rt - 
48 n, See figure 1 
40 
nsee 


Ie - 
300 mo, 
I~II - 
30 mo, 1~IJ - 
-35 mo, Rt - 
80 n, See figure 2 
60 
nsec 
toff 
Turn·off Time 
Ie - 
500 mo, 
1.'1 
- 
SOmo, I~ll - 
-55 mo, Rt - 
48 n, See figure 2 
60 
nsee 


l+- 
I 
~l 
OUTPUT 


90% 'L- 


:-1__ 
0 


INPUT 
L 
I 
v,. 


I 
~ 
tolf 
l+- 
I 


~ 


0.05 ~f 


INPUT~ 
I 


50n 


Nominal Ie 
R, 
v•• 
Vin 


300 mo 
80 n 
+10 .•. 
-13 
'V 


500 ma 
480 
+16 v 
~21 v 


TYPE 2N3053 


N-P-N SILICON TRANSISTOR 


FOR HIGH-CURRENT, 
HIGH·DISSIPATION, 
GENERAL 
PURPOSE APPLICATIONS 


• 
High Current 
Capability 
... 
700 mA 


• 
High Dissipation 
Capability 
... 
10 W 


• 
fT ... 
100 MHz Min 


THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE 


...'"~ 


~ 


00;:- 
CI\KH 
•• t~"TU"£ 
0'. 
J-COUECTQIl 


TIt 


.1•••••• 
llt •• tH'_.H 


•• 
.•.•• 
'-E••'nUI 
CASE TEMPERATURE 
T r- 
Ha :-m 
01" 
- 
-t~ 
•.••• 
MEASUREMENT POINT 
~. .l.-J 
J 
.~ 
IS CENTER OF SEATING 


j 
,,)- 


- 
> 
SURFACE 
"•.•;;t:t1Jil 
ffil~' 
••• 
•• 
i:iii 


Of.' 
••••UO.OUTl 
•••E' •• 


''''SZOOOlE~'ION",," 
::'::'~NG 


ALL JEOEC TQ.39 OIMENSIONS AND NOTES ARE APPLICABLE" 


absolute 
maximum 
ratings at 25°C case temperature 
(unless otherwise 
noted) 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage (See Note 1) 


Collector-Emitter 
Voltage 
(See Note 2) 


Emitter-Base 
Voltage 
Continuous 
Collector 
Current. 
.... 
... 
. 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 3) 


Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 4) 


Storage Temperature 
Range 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC· 
100~A, 
IE ~ 0 
60 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC' 
100 ~A, 
lB' 
0 
40 
V 


VIBRICER 
Collector-Emitter 
Breakdown 
Voltage 
IC - 100 mA, 
RBE-l0n, 
See Note 5 
50 
V 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE 
lOO~A, 
IC- 
0 
5 
V 


ICEV 
Collector 
Cutoff 
Current 
VCE-30V, 
VBE' 
-1.5V 
250 
nA 


'EBO 
Emitter 
Cutoff 
Current 
VEB - 4 V, 
IC- 
0 
250 
nA 


VCE - 2.5 V, 
'c-l50mA 
25 
hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
See Note 5 


VCE - 10 V, 
IC-l50mA 
50 
250 


VCE • 2.5 V, 
Ic-150mA 
1.7 
VBE 
Base-Emitter 
Voltage 
See Note 
5 
V 


'S""15mA, 
IC"" 
150mA 
1.7 


VCElsa') 
Collector-Emitter 
Saturation 
Voltage 
IB=15mA, 
IC - ISO mA, 
See Note 
5 
,.4 
V 


JIllel 


Small-5ignal 
Common-Emitter 
VCE = 10V, 
IC"" 
50 mA, 
f"" 
20 MHz 
5 


Forward 
Current 
Transfer 
Ratio 


Cobo 
Common-Base 
Open-Circuit 
Output 
Capacitance 
VCB' 
10 V, 
IE = 0, 
f"" 
140 kHz 
15 
pF 


Cibo 
Common-Base 
Open-Circuit 
Input 
Capacitance 
VEB' 
0.5 V, 
IC· 
0, 
f:: 
140 kHz 
80 
pF 


NOTES: 
1. 
This 
value 
applies 
between 
a 
and 
700 
mA 
collector 
current 
when 
the 
base-emitter 
diode 
is open-circuited. 
The 
instantaneous 


product 
of collector-emitter 
voltage 
and collector 
current 
must 
not 
exceed 
5 W for longer 
than 
300 
IJ.sat a 2% duty 
cycle. 


2. 
This value 
applies 
when 
the base-emitter 
resistance 
RSE 
'" 10 n. 


3. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the 
rate of 5.71 
mW/oC. 


4. 
Derate 
the 
la-watt 
rating 
linearly 
to 
200°C 
case temperature 
at the 
rate 
of 57.1 
mW/oC. 
Derate 
the 
5-watt 
(JEDEC 
registered) 
rating 
linearly 
to 200°C 
case temperature 
at the 
rate 
of 28.6 
mW/oC. 


5. 
These 
parameters 
must 
be measured 
using pulse 
techniques. 
tw" 
300 
IJ.s,duty 
cycle" 
2%. 


+The 
JEDEC 
registered 
outline 
for this 
device 
is TO-5. 
TO-39 
falls within 
TO-S with 
the 
exception 
of lead 
length. 


·JEDEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the time 
of publication. 
tThe •• values 
are guaranteed 
by Texas 
Instruments 
in addition 
to the JEDEC 
registered 
vatues 
which 
are also shown. 


• 


TYPE 2N3114 


N-P-N SILICON TRANSISTOR 


DESIGNED FOR USE AS HIGH VOLTAGE VHF AMPLIFIER 
• 
Featuring 
150-Volt V(IIIC'O 


ALL 
DIMENSIONS 
ARE 
IN INCHES 


UNLESS 
OTHERWISE 


SPECIFIED 


maximum 
ratings 
at 
25'C 
free-air 
temperature 
(unle •• 
otherwise 
noted) 


Collector-Bose 
Voltage 
. 


Collector-Em iller Voltage 
(See 
Note 
I) 


Emitter-Base 
Voltage 
Collector 
Current 
" 
. 
. 
Continuous 
Device Dissipation 
at (or below) 
25'C 
Free-Air Temperature 
(See Note 2) 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Case 
Temperature 
(See Note 
3) 


150v" 
150v" 
. 
5 v" 
200 ma" 
O.Bw" 
PO w t 
l5w" 


--<55'C to +200'C 
• 
• 
. 
3OO'C' 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


Y'IR.ICIO 
Collector-Balt Breakdown Vollage 
Ie = 100 p.a. 
I, = 0 
150 
• 


V1•• 1ao 
Collector-Emiller Breakdown Voltage 
Ie = 30 ma. 
I, = O. 
See Nate 4 
150 
• 


VIIlIUO 
Emiller·Base Breakdown Voltage 
I, = 
l00p.a. 
Ie = 0 
5 
• 


VCI = 100 v. 
I, = 0 
10 
no 
leoa 
Collector Cutoff Current 
VCI = 
100 v. 
I, = O. 
fA = 
lSO'C 
10 
p.a 


1'10 
Emiller Cutoff Current 
Vu = 4 y. 
Ie = 0 
100 
no 


V" 
= 10 •• 
Ie = 100 p.a. 
See Note 4 
15 


h•• 
Stati, Forward Current 
V" 
= lDY. 
Ie = 30ma. 
See Nole 4 
30 
120 


Transfer Rotio 
V" 
= 
lDY. 
Ie = 30ma, 
fA = -SS'C 


See Nott 4 
12 


V. 
Balt-Emiller Vo~age 
I,= Sma, 
le=SOma 
0.9 
• 


VCE(Mtl 
Collector-Emiller Saturation Vo~age 
,,= 
Sma, 
Ie = SOma 
1 
• 


NOTES: 
1. 
This value 
applies 
between 
1 me and 30 me collector 
current 
when 
the 
base·emitter 
diode 
is open-circuited. 


2. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the 
rate 
of 4.57 
mw~C. 
3. 
Oerate the 10-watt 
rating 
linearly 
to 200°C case temperature 
at the rate of 57.1 mwtC. 
Derate the 5-watt 
(JEDEC registered I 
rating linearly to 200°C case temperature 
at the rate of 28.6 mw/oC. 


4. 
These parameters must be measured using pulse techniques. PW" 
300 /Jsec, DutY Cycle <; 1%. 
·The JE DEC registered outline 
for these devices is TO·5. TO·39 falls within 
TO-5 with 
the exception 
of tead length. 


"JEDEC registered data. This data she.t contains all applicable registered data in effect at the tim, 
of publication, 
tThis 
value is guaranteed by Texas Instruments 
in addition 
to the JEOEC registered vatue which is also shown. 
USES CHIP N15 


TYPE 2N3114 
N-P-N SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


h,. 
Small·signal 
Common·Emi"e, 
YCE = 5 V, 
Ie = 
1 mo. 
1= 
1 kc 
2S 
Forward Current T,,,,uler 
Ratio 


Ih•• 1 


Small·signal 
Common·Emi"e, 
Ye, = 
10 •• 
Ie = 
30ma. 
I ~ 
20 M< 
2 
Forward Current Transfe, Rotio 


c..., 
Common· Base Open.(ircuit 
Ye• = 
20 •• 
1,=0. 
1= 
140kc 
9 
pI 
Outpul Capadlance 


C1bo 
Common·Base Open·Circuit 
YEI = 
0.5 •• 
Ie = O. 
1= 
140kc 
BO 
pI 
Inpul Capacitance 


Re(h,.) 
Real Part 01 Small· Signal 
Ye, = 
10 •• 
le=IOma. 
1= 
100 M< 
30 
n 
Common·Emi"e, 
Inpullmpedance 


. 
I 
1.0 


.11. 


~ 
0.8 
! 
~ 
0.6 
I... 
~! •., 
l 
I 


1'\ 


1'\ 


"\ 
" 


I'H-++-P<H-+++--1 
~ ·f-I-I-I-I-l'<--I-I-I-H 
, f-HH-t-t~C+C++-1 
I 'f-HH---+--+--+"<f--+-+--j 
l 
HH-tC+++-hf-H 


I .'.L.....L-so'-'-'OO'-'-,LSO...L-'""L-L...J,so 


~ 
Tc - 
Ccae Te<npe.Oh.••.• - 
·C 


• 


• 


TYPE 2N3117 
N-P-N SILICON TRANSISTOR 


DESIGNED FOR USE 
IN LOW-LEVEL, LOW-NOISE 


AMPLIFIERS 


• Guaranteed Low-Noise Characteristics 
at 10 Hz, 100 Hz, 1 kHz and 10 kHz 


• High Guaranteed hn at 
Ie = 10 jLA ••• 250 Minimum 


60V 
60V 
6V 


50 mA 
0.36W 
1.2 W 


0.6SW 


-<S5·C to 200·C 
300·C 


Collector-Sose 
Voltoge 
Collector-Emiller 
Voltoge 
(See Note 1) 
Emitter-Base 
Voltage 
. 


Continuous Collector 
Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 
Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 


Continuous 
Device 
Dissipatioh 
at lODGe Case Temperature. 


Storage 
TemperQ'ure 
Range. 


Lead Temperature 
J<. Inch from Case for 60 Seconds. 


MOTES: 
1. This .Glut 
applies 
when 
Ih. bClI.-'mill,r 
diode 
Is open-drculttd. 


2'. Deral. 
IInllrlr 
10 2OOo( 
h •• ·air 
t.mp.ralul' 
01 th. 
'01. of 2.0' 
mW/d.g. 


3. O.ral, 
tin.arly 
to 200°C case Ilmp.raluf. 
at Ih, rol. of '.IS 
mW/d'!I. 


TYPE 2N3117 
N-P-N SILICON TRANSISTOR 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


VIR CIO 
(olledor-Bo,e 
Breakdown Voltage 
Ie - 
10 j.tA, 
I. - 
0 
60 
V 


V,. 
e.o 
(olledor-Emiller 
Breakdown Vollage 
ie = 10 mA, 
I. = 0, 
See Nole 4 
60 
V 


V.no 
Emiller-Ba,e 
Breakdown Voltage 
I. - 
10j.tA, 
Ie - 
0 
6 
V 


leoo 
Calledor (uloff (urrent 
Ve• - 
45 V, 
i. - 0 
10 
nA 


Ve• 
45 V. 
I. - 
0, 
TA 
- 
150·( 
10 
j.tA 


Ino 
Emiller (utoff (urrenl 
V•• - 
5 V. 
Ie - 
0 
10 
nA 
V•• 
- 
5 V, 
ie - 
1 j.tA 
100 


Va 
- 
5 V, 
Ie - 
10 j.tA 
250 
500 


h•• 
Static Forward (urrent 
Transfer Ratio 
Ve• - 
5 V, 
Ie - 
100 p,A 
300 


Ve• 
5 V, 
Ie 
1 mA 
400 
Ve• 
IV, 
ie 
10 j.tA, TA 
51·e 
SO 


V•• 
Base-Emilie, 
Voltage 
Ve• 
IV, 
Ie 
100 u.A 
0.7 
V 


Ve.h.tl 
(ollecto,-Emille, 
lolumtion 
Vollage 
I. - 
0.1 mA, 
Ie -1 
mA 
0.35 
V 


hie 
Small-Signal (ommon-Emiller 
10 
24 
kO 
Inpullmpedance 


Small-Signal (ammon-Em iller 
Ve• = 5 V, 


h,. 
Forward (urrent 
Transfe, Ralia 
400 
900 


Small-Signal (ammon-Emilie, 
Ie = 1 mA, 
h~ 
Reverse Voltage Transfer Ralia 
Bx 10-' 


Small-Signal Cammon-Emilie, 
f = 1 kHz 
h~ 
Outpul Admillance 
40 
p.mha 


Ih,.1 


Small-Signal 
(ammon-fmiller 
Ve• = 5 V, 
Ie = 0.1 mA, f = 30 MHz 
2 
Forward (urrent 
Transfer Ralia 
e.... 
(amman·Base 
Open·Clltull 
Ve• = 5 V, 
I. = 0, 
f = 140 kHz 
4.5 
pF 
Output Capacilance 


(,.. 
Cammon-Ba,e 
Open-Clrcult 
V•• = 0.5 V, 
Ie = 0, 
f = 140 kHz 
6 
pF 
Inpul Capacilance 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


Ve• - 
5 V, 
Ie - 
30j.tA, 
R,; - 
10k!l,~ 
15 
dB 
f = 10Hz, 
Noi,e Bandwidth = 2 Hz 


NF 
Average Noi,e Figure 
Ve, 
5 V, 
Ie 
30 p,A, R6 
10kO, 
4 
dB 
f = 100 Hz, 
Noise Bandwidlh = 20 Hz 


Ve• 
5 V, 
Ie 
5 p,A, 
R6 
SO kO, 
1 
dB 
f = 1 kHz, 
Noi,e Bandwidlh = 200 Hz 


NF 
Spat Noise Figure 
Ve, - 
5 V, 
Ie - 
5 p,A, 
R,;-50kO, 
1 
dB 
f = 10 kHz 


• 


• 


TYPES 2N3244. 
2N3245. 
2N3467. 
2 34 


P-N-P SILICON TRANSISTORS 


DESIGNEDFOR HIGH·SPEEDCORE-DRIVERAPPLICATIONS 


• 
High Dissipation 
Capability, 
.. 10 Wa"s 
at 25°C Case T-:mperature 


• 
High V(BR)CEO'" 
50 V Min (2N3245. 
2N3468) 


• 
High Speed", 
60 ns Max ts 
at 500 mA (2N3467. 
2N3468) 


• 
High Collector 
Current 
Rating, 
•• 1 A 


ALL 
DIMENSIONS 
ARE 
IN INCHES 


UNLESS 
OTHERWISE 
SPECIFIED 


2N3244 
2N3245 
2N3467 
2N3468 
UNIT 
Colledor-Base Voltagl 
-40' 
-SO' 
-40' 
-SO' 
V 


Collertor-Eminer 
Voltagl (Sel Nate 1) 
-40' 
-SO' 
-40' 
-SO' 
V 


Emitter-Base Voltage 
-5' 
-5' 
-5' 
-5' 
V 


Continuous Colledor Current 
I' 
I' 
I' 
I' 
A 


Continuous Deyice Dissipation at (Dr below) 2S'C 
I' 
I' 
I' 
I' 
W 
Free-Air Temperature 
(See Note 2) 


Continuous Deyile Dissipation at (Dr below) 25'( 
10' 
101 
10 
10 
W 
(a •• Temperature 
(Sel Note 3) 
5' 
5' 
Storage Temperature 
Range 
-65 
to 200' 
°C 


Lead Temperature 
K.lnlh 
from Co•• for 10 Second, 
I 
230' 
o( 


Lead Temperature K, Inch from (a •• for 60 Seconds 
300' 
I 
300t 
o( 


NOTES: 
1. These values apply between 0 and 1 A collector 
current 
when the base-emitter diode is open-circuited. 


2. 
Derate 
line.rly to 2000 C free-air 
temperature 
at the rate 
of 5.71 
mW/o C. 


3. 
Derate 
the 
lO-watt 
TI value 
linearly 
to 200°C 
cas. temperature 
at the 
rate 
of 57.1 
mWiC. 


Derate 
the 
5-watt 
JEDEC 
value 
linearlv 
to 200°C 
case temperature 
at the rate 
of 28.6 
mWI'C. 


·The 
JEDEC 
registered 
outline 
for these 
devices 
is TO-5. 
TO-39 
falls within 
TO·S with 
the exception 
of lead 
length. 
·JEDEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
data 
in effect 
at the time 
of pUblication. 


tThese 
"alues 
are guaranteed 
by Texas 
Instruments 
in addition 
to the JEDEC 
registered 
"alues 
which 
are also shown. 


TYPES 2N3244, 
2N3245, 
2 
7 


P-N-P SILICON TRANSISTORS 


2N3244 
2N3245 
2N3467 
2N3468 


PARAMETER 
TEST CONDITIONS 
M1NMAX 
MINMAX 
UNIT 
MINMAX 
M1NMAX 


V10l)C00 


(olledor-Ba.e 


Ie = -10 
/LA, 
I, = 0 
-40 
-SO 
-40 
-SO 
V 
Breakdown Voltage 


YIMIC.EO 


(olleltor-Emitter 
Ie = -10 
mA, 
I, = 0, 
See Note 4 
-40 
-SO 
-40 
-SO 
Breakdown Voltage 
V 


V 


1 
_ 
IUO 


Emitter-Base 
I, = -10 
/LA, 
Ie = 0 
Breakdown 
Voltage 
-S 
-S 
-S 
-S 
V 


Vel = -30 
V, 
I, = 0 
-SO 
-100 
-100 
nA 


lelo 
(ollector (utoff (urrent 
Vel = -30 
V, 
I, = 0, 
TA = 1000( 
-15 
-15 
/LA 


Vel = -so V, 
I, = 0 
-so 
nA 


leev 
(ollector Cutoff (urrent 
Ve, = -30 
V, 
V., = 3 V 
-SO 
-SO 
-100 
-100 
nA 


I.,v 
Ba.e (utoff (urrent 
Ve, = -30 
V, 
V., = 3 V 
80 
80 
120 
120 
nA 


1.10 
Emitter 
Cutoff Current 
VEl = -4 
V, 
Ie = 0 
-30 
-30 
nA 


Ve, = -1 
V, 
Ie = -150 
mA 
60 
3S 
40 
2S 


Static Forward Current 
Ve, = -1 
V, 
Ie = -SOD mA 
See 
SO 150 
30 
90 
40 
120 
2S 
7S 


h•• 
Transfer 
Ratio 
Note 


Ve, = -S 
V, 
Ie = -7S0 
mA 
4 
2S 


Ve, - 
-S 
V, 
Ie = -1 
A 
20 
40 
20 


= -15 
mA, 
Ie = -150 
mA 
-1.1 
-1.1 
-1 
-1 
V 


= -SO mA, 
Ie = -SOD mA 
See 
...(J.7S -1.S 
--1l.7S -1.S 
--1l.8 -1.2 
--1l.8 -1.2 
V 
V., 
Ba.e-Emitter Volfage 
Nate 
= -7S 
mA, 
Ie = -7S0 
mA 
4 
-2 
V 


= -100 
mA, Ie = -1 
A 
-2 
-1.6 
-1.6 
V 


= -15 
mA, 
Ie = -ISO 
mA 
--1l.3 
--1l.3S 
--1l.3 
--1l.3S 
V 


See 


VCElwl) 


Callector-Emitter 
= -SO mA, 
Ie = -SOD mA 
Note 
--1l.l 
--1l.6 
--1l.S 
--1l.6 
V 
Saturation Voltage 
4 
= -100 
mA, Ie = -1 
A 
-1 
-1.2 
-1 
-1.2 
V 


IT 
Troniition Frequency 
e, = -10 
V, 
Ie = -SO mA, 
See Note S 
175 
150 
17S 
150 
MHz 


c.... 
(ommon-Ba.e 
Open-(irEuit 
Vel = -10 
V, 
I, = 0, 
I = 100 kHz 
2S 
2S 
2S 
2S 
pi 
Output (apadtanle 


(ibo 
(ommon-8a.e 
Open-OrEuit 
VEl = --1l.l V, 
Ie = il, 
I = 100 kHz 
100 
100 
100 
100 
pi 
Input Capalitanle 


HOTES: 
4. Th." 
param.I,n 
musl b, 
mlo1urtd 
using 
puis. IlKhniqu.s. 
'p = 300 f.H, dUfy 
(yd. 
~ 
2%. 


5, To oblain 
fT, 
lh. 
Ih,.! 
fISPO"U 
with 
frequlney 
is extrapolated 
01 Ih. 
rol. 
of -6 
dB P" 
o<la'll 
from 
f = 100 
MHz 10 lh, 
frequlncy 
01 which Ih,.1 = 1. 


• 


• 


TYPES 2N3244. 
2N3245. 
3467. 2N3468 


P-N-P SILICON TRANSISTORS 


PARAMETER 
TEST CONDITIONSt 
2N3244 
2N324S 
2N3467 
2N3468 
UNIT 


MAX 
MAX 
MAX 
MAX 


I. 
Delay Time 
Ie = -500 
mA, I"" = -50 
mA, 
VlEloff) = 2V, 
15 
15 
10 
10 
ns 


I, 
Rise lime 
R, = 59O, 
See Figure 1 
35 
40 
3D 
3D 
ns 


t. 
Storoge Time 
Ie = -500 
mA, I.{" = -50 
mA, 1"'1 = 50 mA, 
140 
120 
60 
60 
ns 


If 
Fall Time 
R, = 59O, 
See Figure 2 
45 
45 
3D 
3D 
ns 


aT 
lotol (onlrol 
(horge 
Ie = -SOD mA, I, = -50 
mA, 
See Figure 3 
14 
12 
6 
6 
n( 


~omM 


TEST CIRCUIT 


'2 V 


INPU~ =t:=:f2OO 
n5 


on 
I 


---I td J--.- 


~trJ.- 


OUTPUT 
! ~ 


-110% 
'- 


VOLTAGE 
WAVEFORMS 


Vaff = I.S 
V for2H3244, 
2"13245 


Voff = U 
V for 7"13<161, 
2"13468 


V 011 = -I U 
V for 2"13244, 2N3245 


VCW1 = -11 'V'or2H3461, 
2"1:1461 


Voff, 
I 
INPUT 
__ 
~ 


Yon 
-- 
I 
-i t1r 


~ 


tf 


OUTPUT 
90% 
: 


10% 
, 


VOLTAGE 
WAVEFORMS 


(= 
1400 pFfor2NU44 
( = 1700 pF for 2"13245 


(=600pFfor2H3467,2H3468 


o 


~-IOV 


Q T is less than the specified 
maximum value when the transistor 
turns off monotonically 
as shown 


by the solid line. 


TEST CIRCUIT 
VOLTAGE 
WAVEFORMS 


FIGURE 
3 - 
TOTAL 
CONTROL 
CHARGE 


HOTES: 
a. 
lh, 
input 
wonforms 
hon 
Ih, 
following 
(horo<ltlislict: 


For measuring 
delay and rise limes: If ~ 
2 nl, lp = 200 ns, dUly <yd. = 2" •. 


For meosuring 
slorog. 
and fall 
times: 
If :$ 
5 nl, 
Ip = 7 10 500 J.u, 
dUly (yd. = 
2Y•. 


For measuring 
Qr: 
If .:5 
10 nt, 
Ip = 
10 Jls, 
dUly qde = 
2%. 


b. Waveform, 
Of' 
monilOfld 
on 
an' oscillolcope 
with 
Ihe 
following 
chorod.riJliu: 
Ir :$ 
1 ns, 
lin 
~ 
100 Ir.O, (in :$ 
1 pF. 


TYPE Q2T3244 


QUAD P-N-P SILICON 
TRANSISTOR 


• 
hFE 
... 
Guaranteed 
from 
150 mA to 1 A 


• 
V(BRjCEO 
... 
40 V 


• 
VBE 
and VCE(sat) 
... 
Guaranteed 
from 


150 mA to 1 A 


• 
Guaranteed 
Switching 
Time 
at 500 mA 


~ 


t...t •••••_ 


!l 
MO~· 
- ,.__ . 


.•. 
......... 
.,~~.o.:' 


'. 
,,,.... \ 


8. 
The 
true·position 
pin 
spacing is 0.100 


between 
center 
lines. 
Each 
pin 
center· 


line 
is located 
within 
0.010 
of 
its true 


longitudinal 
position 
relative 
to 
pins 4 


and 11. 


b. 
All 
dimensions 
are 
in 
inches 
unless 


otherwise noted . 


Collector-Base Voltage 
. 
. 
. 
. 
. 
_ 
Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base Voltage 
_ _ . 
_ _ . 


Continuous 
Collector 
Current 


Continuous 
Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 2) 


Storage Temperature 
Range 
. 
_. _ . 
_ _ . 
. 
_ _ _ 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


EACH 
TOTAL 


TRIODE 
DEVICE 


-40 V 
-40V 


-5V 
-lA 
0.5Wt 
1.5Wt 


_55°C 
to 150°C 


__260°C_ 


• 


• 


TYPE Q213244 
QUAD P-N-P SILICON 
TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VISRICSO 
Collector-Base 
Breakdown 
Voltage 
IC - -10~A, 
IE - 0 
-40 
V 


VISRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC 
lOrnA, 
IS 
0, 
See Note 3 
40 
V 


VISRIESO 
Emitter-Base 
Breakdown 
Voltage 
IE 
lO~A, 
IC 
0 
5 
V 


ICSO 
Collector 
Cutoff 
Current 
VCS 
30V, 
IE 
0 
50 
nA 


ICEV 
Collector 
Cutoff 
Current 
VCE - 
30V, 
VSE 
3V 
50 
nA 


ISEV 
Base Cutoff 
Current 
VeE - -30 V, 
VSE - 3 V 
SO 
nA 


IESO 
Emitter 
Cutoff 
Current 
VES 
4 V, 
Ie 
0 
30 
nA 


VeE 
1 V, 
Ie - 
150mA 
60 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VeE - -1 V, 
Ie - -500 mA 
See Note 3 
50 
150 


VeE 
5 V, 
Ie - 
1A 
25 


IS - -15 mA, 
Ie = -150 mA 
-1.1 


VSE 
Base-Emitter 
Voltage 
IB - -50 
mA, 
Ie - -500 mA 
See Note 3 
-0.75 
-1.5 
V 


IS - 
lOOmA, 
Ie 
1 A 
2 


IS - -15 mA, 
Ie - -150 mA 
-0.3 


VCElsatl 
Collector·Emitter 
Saturation 
Voltage 
IS 
50mA, 
le- 
500 mA 
See Note 3 
-0.5 
V 


IS - -100 mA, 
Ie - -1 A 
-1 


~'el 


Small-Signal 
Common-Emitter 
VeE = -10 V, 
Ie = -50 mA, 
1= 100 MHz 
1.75 
Forward 
Current 
Transfer 
Ratio 
. 


eobo 
Common-Base 
Open-Circuit 
Output 
Capacitance 
Ves = -10 V, 
IE = 0, 
f= 
1 MHz 
25 
pF 


Cibo 
Common-Base 
Open-Circuit 
Input 
Capacitance 
VES - -0.5 V, 
Ie - 0, 
f -1 
MHz 
100 
pF 


PARAMETER 
TEST CONDITIONS' 
MAX 
UNIT 


td 
Delay 
Time 
Ie = -500 mA, 
ISlll 
= -50 mA, 
VSEloffl 
= 2 V, 
15 
n, 


t, 
Rise Time 
RL=59f!, 
See Figure 
1 
35 
n, 


t, 
Storage 
Time 
'e 
500 mA, 
IS(11 
50mA, 
'S(2) - 50 mA, 
140 
n, 


tf 
Fait 
Time 
RL = 59 n, 
See Figure 
2 
45 
n' 


tVoltages 
and current 
values shown are nominal; 
exact values vary slightly with transistor parameters. Nominal base current for delay and rise 


time is calculated 
using the minimum 
values of VBE' Nominal base currents for storage and fall times are calculated using the maximum value 


of VBE. 


<., v 


~ 


9n 


OUTPUT 


'00 n 
INPUT 


8.5YlS 
INPUT 
-11.5Y-- 
I--'1,:- 
-... 
~ 
If 


OUTPUT 
~J 
.-J 
·i"" 'I-- 


.'v 


INPUT 
~oons 
-10.75 
Y --I 
_~'d~ 


OUTPUT 
I 
90% 
'0" 


NOTES: 
a. The input waveforms have the following 
characteristics: 


For measuring delay and rise times: tr 
CO;; 2 ns, tw = 200 ns, duty cycle = 2%. 


For measuring storage and fall times: tf " 
5 ns, tw '"' 2 to 500 #s, dutY cycle = 2%. 


b. Waveforms are monitored 
on an oscilloscope with 
the following 
characteristics: 
tr" 
1 ns, Rin;o. 100 kn. Cin" 
7 pF. 


TYPES 2N3250. 
2N3250A. 2N3251, 2N3251A 


P-N-P SILICON TRANSISTORS 


DESIGNED 
FOR 
lOW-POWER 
SATURATED-SWITCHING 
AND 
AMPLIFIER 
APPLICATIONS 
• low-Level h,.: 
80 Min at 100/LA (2N3251 and 2N3251A) 


AU DI•••.INSIOH~ 
iUI 


1101 'NeHlS 
UHun 
OIHUWISI 


Sl'lClflfO 


'absolute 
maximum 
ratings 
at 25·C 
free-air 
temperature 
(unless 
otherwise 
noted) 


2N32S0 
2N32S0A 


2N32S 
1 
2N32S 
1A 


-50 V 
-60 V 


-40 V 
-60 V 


-5 V 
-5 V 
+---200mA~ 
+-- 
0.36W ~ 
+-- 
1.2W 
~ 


-65·C to 200·C 
+-- 
300·C ~ 


Collector-Bose 
Voltage 


Collector-Emitter 
Voltage 
(See Note 
1) . 


Emitter-Base 
Voltage 


Continuous 
Collector 
Current 
. 


Continuous 
Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 2) 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Case Temperature 
(See Note 
3) . 


Storage Temperature 
Range 
. 
.. 
. 
.. 


lead 
Temperature 
K, Inch from Case for 60 Seconds 


*electrical 
characteristics 
at 
25°C free-air 
temperature 


PARAMETER 
TEST CONDITIONS 
2N32S0 
2N32S0A 
2N32S1 
2N.? 
••.•• 
UNIT 
MIN MAX 
MIN MAX 
MNMAX 
MINMAX 


VI_leBo 
Colle<1or-Bo5OBreakdown Voltage 
Ie = 
-10 
/LA, I, - 
0 
-SO 
-60 
-SO 
-60 
V 


VIIR)CEO 
Collector-Emili" 
Breakdown Voltage 
Ie - 
-10 
mA, I, - 
0, 
See Nale 4 
-40 
-60 
-40 
-60 
V 


VI_quo 
Emitter-Base 
Breakdown 
Voltage 
I, - 
-10/LA, 
Ie - 
0 
-5 
-5 
-5 
-5 
V 
ICEV 
Colle<1orCutoff Current 
Ve, - 
-40 
V, VIE - 
3 V 
-20 
-20 
-20 
-20 
nA 


IlEv 
Bose Cutoff Current 
Vc, - 
-40 
V, VIE - 
3 V 
SO 
50 
SO 
50 
nA 


Ve, - 
-1 V, 
Ie - 
--0.1 mA 
40 
40 
BO 
BO 


Ve, = -1 
V, 
Ie = 
-1 
mA 
See 
45 
45 
90 
90 


h" 
Static Forward Current Transfer Ratio 
Ve, - 
-1 V, 
Ie - 
-IOmA 
Note 
50 
150 
SO 
150 
100 
300 
100 
300 
4 
Ve, = 
-1 
V, 
Ie - 
-SO mA 
15 
15 
30 
30 


I, = 
-1 
mA, 
Ie - 
-10 
mA 
--0.6 
--0.9 
--0.6 
--0.9 
--0.6 
--0.9 
--0.6 
--0.9 
V 
VIE 
BolO-Emitt" Voltage 
1,- 
-5 
mA, 
Ie - 
-SO mA 
See 
-1.2 
-1.2 
-1.2 
-1.2 
V 
Note 


VCE(I.t1 
Collector-Emitter 
Saturation 
Voltage 
1,- 
-1 
mA, 
Ie - 
-10 
mA 
4 
--0.25 
--0.25 
--0.25 
--0.25 
V 


I, - 
-5 
mA, 
Ie - 
-SO mA 
--0.5 
--0.5 
--0.5 
--0.5 
V 


h;. 
Small-Signal Common-Emili" 
1 
6 
1 
6 
2 
12 
2 
12 
k!l 
Input Impedan" 
Ve, = 
-10 
V, 


h•• 


Small-Signal Common-Emilie, 
SO 
200 
SO 
200 
100 
400 
100 
400 


Forward Current Transfer Ratio 
Ie = 
-1 
mA, 


h,. 


Small-Signal Common-Emilie, 
lOx 
lOx 
20x 
20x 


Reve"e Voltage Transle, Ratio 
1= 
1 kHz 
10" 
10" 
10" 
10" 


hM 
Small-Signal Common-Emili" 
4 
40 
4 
40 
10 
60 
10 
60 J-U11ha 
Output Admittan,e 


NOTES: 1. Thu. Yatu" apply belwun 0 and 200 mAcolle<forunenl 
when th. bas.·.miller diode is open·circuited. 


2. D.ral' IIn.arly to 2000e free·air lemperolure 01 the role of 2.06 mW/deg. 
3. Derot, Iin.orly to 2ocoe COl.temp.rotur. at the role of 6.9 mW/deg. 


-Indicolll ~E~~~Ur.~~;:.~:~'~SOI~ustb. m.asur.d using pulle t.chniqu.s. 'p = 300 ps, dUly cycle :s; 2%. 


• 


• 


TYPES 2N3250. 
2N3250A. 
2N3251. 2N3251A 
P-N-P SILICON TRANSISTORS 


2N32S0 
2N32S1 
PARAMETER 
TEST CONDITIONS 
2N32S0A 
2N32SIA 
UNIT 
MIN 
MAX 
MIN 
MAX 


!h,.1 


Small-Signal 
Common·Emitter 
Ve, = -20 
V, 
Ie = -10 
mA, f = 100 MHz 
2.5 
3 
Forward Current Transfer Ratio 
Ir 
Transition 
Frequency 
Ve, - 
-20 
V, 
Ie - 
-10 
mA, See Hole 5 
250 
300 
MHz 


Co" 


(ommon-Bose 
Open·Circuit 
Ve• = - 10 V, I, = 0, 
f = 100kHz 
6 
6 
pf 
Output (apacitance 


(ibo 
{ommon·Base 
Open-Circuit 
VEl = -1 
V, 
Ie = 0, 
f = 100 kHz 
8 
8 
pf 
Input Capocitance 


r"~ 
Collector-Bose Time Constont 
Ve, - 
-20 
V, 
Ie - 
-10 
mA, f - 
31.8 MHz 
250 
250 
p' 


2N32S0 
2N32S1 
PARAMETER 
TEST CONDITIONSt 
2N32S0A 
2N32S1A 
UNIT 
MAX 
MAX 
I, 
Oeloy Time 
Ie 
10 mA,l.pl 
1 mA, VBfloffl 
0.5 V, 
35 
35 
n, 


I, 
Rise Time 
RL = 275 n, 5ee figure 1 
35 
35 
"' 
I, 
Storage Time 
Ie - 
-10 
mA, I'l'l 
- 
-1 
mA, I~'I 
- 
1 mA, 
175 
200 
n\ 


If 
fall Time 
RL = 275 n, 5ee figure 2 
50 
50 
"' 
tVoltage 
Gnd (urrenl 
values 
shown 
Of! 
nominal; 
exacl 
volues 
yory 
slightly 
with 
tronsillor 
parameters, 
Nominal 
bose 
(urrenl 
for 
delay 
and 
rist 
limes 
is 
calculated 
using 
the 


minimum 
value 
of 
VIE' 
Nominal 
base 
(urrenls 
for 
s1oroge 
and 
fall 
limes 
are 
calculated 
using 
the 
moximum 
volue 
01 VBE- 
-o.,v~s 
300m 


t, ~ 1 
no 
.'0.6"'--, 
I 
-It•• 
_ 
~I,..- 
I~M 


FIGURE 
1-DElAY 
AND 
RISE TIMES 


~ 
IO-~ 
••• 
~<·19~:V 
INPUT 


~~-':-.10.9V 


.., 
" 
r-- 
--i.,f- 


I 
I 


f~OUIPUT 
"", 


TEST CIRCUIT 
VOLTAGE 
WAVEFORMS 


FIGURE 
2 - 
STORAGE 
AND 
FALL TIMES 


NOTES: 
o. 
The 
input 
wo~eforml 
Ofe supplied 
by a g~nerator 
with 
the 
following 
(horacterillits: 
lout = SO fl, 
dUly 
cyde 
= 2"/0. 


b. 
Waveforml 
are 
monitored 
on 
on oscillos<ope 
with 
the 
following 
characlerilliu: 
Ir 
~ 
1 nl, 
lin 
;;:: 100 kfl. 


"Indicates 
JEDEC 
regislered 
dolo 


TYPES 2N3252. 
2N3253 
N-P-N SILICON TRANSISTORS 


DESIGNED FOR HIGH-SPEED. HIGH·CURRENT SWITCHING APPLICATIONS 


mechanical 
data 


THE COLLECTOR 
IS IN 


ELECTRICAL 
CONTACT 


WITH THE CASE 


ALL 
JEDEC TO~39 
DIMENSIONS 
AND 
NOTES 
ARE 
APPLICABLE· 


absolute 
maximum 
ratings 
at 25·C free-air 
temperature 
(unless 
atherwise 
noted) 


2N3252 
2N3253 


60y· 
7Sy· 


30y· 
40y· 


5 y. 
5 y. 
+-- 
1 a·---+ 
+-- 1 w·---+ 
-(--f;;~}-+ 


-6S·C to +200·e" 
+- 300·C '---+ 


Collector-Base 
Voltage 
. 


Collector-Emitter 
Voltage 
(See Note 1) . 


Emitter-Base 
Voltage 
Collector 
Current. 


Continuous 
Device Dissipation 
at (or below) 25°C 
Free-Air Temperature 
(See Note 2) 


Storage 
Temperature 
Range 
. 


lead 
Temperature 
}{.Inch from Case for 60 Seconds 


PARAMETER 
TEST 
CONDITIONS 
2N3252 
2N3253 
UNIT 
MIN 
MAX 
MIN 
MAX 


Y. 
CIO (alleetor-Bose Bltokdown Voltage 
Ie 
101'0, 
I, 
0 
60 
75 
v 


Y • 
CEO Colledor·Emitter Breakdown Voltoge 
Ie 
lOrna, 
I. 
O. 
SttNot.4 
30 
40 
v 


VIMIEto 
Emitter-Bau 
Breakdown Votloge 
I, 
lOMa, 
Ie 
0 
5 
5 
v 


Ve• 
o40w, 
I, 
0 
0.5 
~. 


Vc< 
6h, 
I, 
0 
OJ ~. 


!co. 
(olledor 
(utoH 
(urrent 
Vc< 
4h, 
I, 
O. 
T. 
+100·( 
75 
~. 


Ve• 
60 v, 
I, 
O. 
T. 
+HIO-( 
75 ~. 


Vc< 
4Ov, 
V•• 
h 
0.5 
~. 
fen 
(olledor 
Culoft Current 


Vc< 
60 v, 
V•• 
h 
0.5 ~. 


Vc< 
40 v, 
V•• 
h 
-O.S 
~ 
I••, 
BosteutoffeUfltnl 
Va - 
60". 
V•• 
-h 
-0.5 ~. 


I". 
EmintrC.lIoffCurrtnl 
V" 
h, 
Ie 
0 
50 
50 
no 


Vc< 
lv, 
Ie 
lS0mo 
let 
30 
25 


h•• 
Static Forward (urrent 
Vc< 
lv, 
Ie 
SOOma 
Mal. 
30 
90 
21 
75 


Yrontfer.olio 
Vc< 
lv, 
Ie 
1. 
4 
25 
20 


I, 
15ma, 
Ie 
lS0mc 
let 
1 
1 
v 


V•• 
Iose-Emi"" Volt. 
I. 
Sarno, 
Ie 
500 ••• 
Notl 
0.7 
1.3 
0.7 
1.l 
v 


I, 
lOOma, 
Ie 
1. 
4 
1.1 
1.1 
v 


Colledor-EminerSaturotion 
I, 
1Sma, 
Ie 
1S0mo 
let 
0.3 
0.35 
V 


Ve11w'l 
Voltage 
I. 
SOma. 
Ie 
SOOma 
Nole 
0.5 
0.6 
v 


I. 
100 mo. Ie 
I. 
4 
1 
1.2 
v 


" 


Y,onsition Frequency 
Vc< 
IOY, 
Ie 
SOma, 
See Hole 
S 
200 
175 
lie 
c... 
(ommM-lose 
Open-Quuit 
Vco 
lOY, 
I, 
0, 
f 
lOOk, 
12 
pf 


Output Capoc:iton<e 
Vco 
2Ov, 
I, 
0, 
I 
IOOkc 
12 
pI 
~.. 
Common· BaWl Open·Qrcuit 
Vu = D,S". 
Ie = O. 
f = lOOkc 
10 
10 
pf 
Input Copot:ifolKl 


NOTES: 
1. 
This 
value 
applies 
between 
0 and 
1 a collector 
current 
when 
the 
base-eminer 
diode 
is open-circuited. 
2. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the 
(ate 
of 5.71 mwtC. 
3. 
Derate 
the 
10·watt 
rating 
linearly 
to 
200°C 
case 
temperature 
at 
the 
rate 
of 57.1 
mw/oC. 
Derate 
the 
5-w8n 
(JEDEC 
registered) 


rating 
linearly 
to 200°C 
case temperature 
at the 
rate 
of 28.6 
mw/oC. 
4. 
These 
parameters 
must 
be measured 
using 
pulse 
techniques. 
PW - 300 
j.lsec. Duty 
Cycle 
<; 2%. 
5. 
To 
Obtain 
fT. 
the 
~fe 
1 response 
with 
frequency 
is extrapolated 
at the 
rate 
of -6 
db per 
octave 
from 
f - 100 
Mc to the 
frequency 


at which 
Ihfel- 
1. 
+The 
JEDEC 
registered 
outline 
for 
these 
devices 
is TO-5. 
TO-39 
tails 
within 
TO-5 
with 
the 
exception 
of lead 
length. 


·JE'OEC 
registered 
data. 
This 
data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the 
time 
of publication. 


tThis 
value 
is guaranteed 
by Texas 
Instruments 
in addition 
to the 
JEDEC 
registered 
value 
which 
is also shown. 
USES 
CHIP 
N13 


• 
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TYPES 2N3252. 
2N3253 


N-P-N SILICON TRANSISTORS 


2N3252 
2N3253 
UNIT 
PARAMETER 
TE5T CONDITION5t 
MAX 
MAX 


t, 
Delay Time 
Ie - 
SODmo. 
I~II - 
50 mo. VlElo'~ - 
-2 
v. 
15 
15 
nse, 
I, 
Rise Time 
R, = 590, 
See figure 1 
3D 
35 
nsee 
I, 
Storoge Time 
Ie = SODmo. 
I~" = -I'ill = 50 mo. 
40 
40 
met 
I, 
foil Time 
R, = 590, 
See figure 2 
30 
3D 
nsee 


QT 
Tolol (onl,ol 
(horge 
Ie - 
500mo. 
I, - 
50mo, 
See figure 3 
5 
5 
n,b 


+10.7Vr- 
INPUT 
-2 v 


~tdt- 
l.....l t, t+- 


I 
I 
4-0% 
" 
OUTPUT 
90% 


VOLTAGE 
WAVEfORMS 


+11.3 
v 
TEST CIRCUIT 


-8.7 
v ~ 
INPUT 


I 
~ 
',1-1 
I 
......ctf •.•... 


~I 


10% 


OUTPUT 
90% 


VOLTAGE 
WAVEFORMS 


IN~ 
C: 


IOV 


--i t 


f 


~ 
If S 40 nsee 


::::::-\. 
10%: 
~ 
OUTPUT 
~ 
•..: .••// 


VOLTAGE 
WAVEFORMS 


NOTES: I. Th. Inp•• wlrY.f.nnl 
hll'l" 
Ih. ,.II •• int ch,r.d.riJtiu: 


For tnHswril' 
d,l.y .~ 
rill 
times; 
Ir 
~ t ."c, 
PW ~ 
fOG llsac:. Duty (yd. 
:S' 1%. 


For IIItOwrlnl 
st ••.••• 
and 
f.1I 
limes; 
If ~ 
S nSt<, 
PW = 10 t. SODJ.ule, 
Duty Cyd. 
:S' 1%. 


For m•• ntrlll' 
QT' If :S' 10 nil(, rw = 10 pile, oU" 
Cyd. = 1%. 


b. W••• forms or. 
monltor.1I on on OIcillolcopt 
with 
the 
followl"1 
char.d.rhlles: 
't:S' 
1 nllC; 
lin 
~ 
100 
kO. 
'in:S' 
1 pI. 


·Indl,olll 
JEDE( r'lhftrtd dal. 


TYPES 2N3329 
THRU 2N3332 
P-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


FOR SMALL-SIGNAL, LOW-NOISE APPLICATIONS 


• Active Elements Insulated 
from Case 
• High Input Impedance <> 5 megohms at 1 kc) 


TME ACTIYE ElEIiUTS 
AlE 


ElECTlICAllY 
I.SULAnD 


flOM THE CASE 


'absolute 
maximum 
ratings 
at 25°C free-air 
temperature 
(unless otherwise 
lOoted) 


Continuous 
Forward 
Gate Current 
. 
• 


Total Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 1) 
Storage 
Temperature 
Range. 
. ~5°C 
to 


'electrical 
characteristics 
at 25°C free-air 
temperature 
(unless otherwise 
noted) 


.-10 
ma 
. 
0.3 w 
+ 200°C 


PARAMETER 
TEST CONDITIONSt 
2N3329 
2N3330 
2N3331 
2N3332 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Vt_IGSS 
Gaft·Sour" 
Ir.okdown 
Voltage 
.16 
-lOlla, 
YOS 
- 
0 
20 
20 
20 
20 
. 


IGSS 
Gal. 
(uloff 
Curr,nl 
YGS 
- 
10,. 
VOS 
- 
0 
0.01 
0.01 
0.01 
0.01 
p' 


1655 
Gal,CufoffCuultftl 
VGS = 1O,. 


YOS 
- 
O. 
10 
10 
10 
10 
p' 
TA = HOoe 


10loni 
luo-Galt-Vallage 
Drain (urr,nl 
YOS - 
-10,_ 
VGS 
- 
0 
1 
-3 
2 
-4 
-S 
-IS 
-1 
-4 
m. 


VGS 
Gale-Sourc, 
Cutoff 
Vol tag. 
VOS 
- 
-15'11, 
10 
- 
-10110 
S 
6 
, 
6 . 


'DS 
Sialic 
Drain-SoulC' 
luillon'l 
to - 
-l00jJo, 
V6S 
- 
0 
1000 
800 
600 
ohm 


l'i.1 


Small-Signol 
(ammon-Soufci 
0.2 
0.2 
0.2 
0.2 
JAmho 
Input 
Admillance 


1,,,1 


Small-Signal 
(ommon·$Ollru 
1000 
lOOO 
!SOO 
3000 
2000 
4000 
1000 
2200 
pmho 
Forward 
Transfer 
Admittanc. 
¥os = -10'1, 
lo-Ste 
Mole2, 


1,,,1 


Smoll-Signal Common-Souru 
f=lkc 


0.1 
I"'n. Transftr 
Admillanc. 
0.1 
0.1 
0.1 
pmh. 


1,,,1 


~all-Signal 
Common-Source 
20 
<0 
100 
20 
1""" 
Oulput 
Admillonet 


1,,,1 


Small-Signal 
Common-Souru 
YOS 
- 
10'1, 
lo-St. 
Notl 2, 
900 
13S0 
1800 
900 
I""h. 
Forward 
Trander 
'dmillanu 
f = 10M( 


(ommon·Sourn 
Short-Circuit 
YOS 
- 
-10 
'I. 
VGS 
- 
1 'I. 
20 
20 
pf 
(in 
lnpUI(opa<llance 
f = 1M( 
20 
20 


'operating 
characteristics 
at 25°C free-air 
temperature 


Yos= -S,. 
10= -1 mo, 
1=lk(,16=IMO 


¥OS = -51', 
10 = -1 mo, 


1= 
locps, 
16 = lOin 


tTh. 
fourth 
I.od lcaul is (onnltted 
10 Ittl IDuru for all 
m.asur.mlnls. 


-Indica' •• JEDECr.ghl.rld 
data. 


• 
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TYPES 2N3347 THRU 2N3352 


DUAL P-N-P SILICON TRANSISTORS 


• 
Each Triode Electrically 
Similar to 2N2604 and 2N2605 Transistors 


• 
Recommended for Low-Noise, High-Gain Differential 
Amplifiers 


• 
Designed for Complementary 
Usewith 2N2639 through 2N2644 Dual N-P-N Transistors 


Dimension. 
without 
tolerance 
desig. 


nate true position. 
Leads having 
max j. 
mum diameter 
(0.019") 
measured in 
gaging plane 0.054" 
+0.001" 
-0.000" 
below 
the 
seating 
plane 
Of the device 
shall be within 
0.001" of their true 


position 
relative 
to a maximum 
width 
tab. 


1. 
COLLECTOR 
1 


2. 
BASE 
1 


3. 
EMITTER 
1 


5. 
EMITTER 
2 
6. 
BASE 
2 
7. 
COLLECTOR 
2 


Collector-Base 
Voltage 


Collector-Emitter 
Voltage 
(See Note 
1) 


Emitter-Base 
Voltage 


Continuous 
Collector 
Current 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
2) 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Case Temperature 
(See Note 
3) 


Storage 
Temperature 
Range 
_ 
_ 
_ 


Lead Temperature 
1/16 
Inch from 
Case for 
10 Seconds 


EACH 
TOTAL 


TRIODE 
DEVICE 
-60 V 
-45 V 
-6V 


-30mA 


0.3W 
0.6W 


0.6W 
1.2 W 


_65° C to 200° C 


_230°C 
- 


NOTES: 
1. This value applies when the base-emitter diode is open-circuited. 
2. 
Derate 
linearly 
to 17SoC 
free-air 
temperature 
at the 
rates 
of 2 mW/'C 
for each triode 
and 4 mWt>C for total 
device. 


3. 
Derate 
linearlv 
to 17SoC 
case temperature 
at the 
rates 
of 4 mW~C 
for each 
triode 
and B mW~C 
for total 
device. 


TYPES 2N3341 THRU 2N3352 
DUAL P-N-P SILICON TRANSISTORS 


*electrical 
characteristics 
at 25° C free-air temperature 
(unless otherwise 
noted) 


individual triode characteristics 
(see note 4) 


2N3347 
2N33SO 


PARAMETER 
TEST CONOITIONS 
2N3348 
2N33St 
UNIT 
2N3349 
2N33S2 


MIN MAX MIN MAX 


VIBR)CBO 
Collector-Base 
Breakdown Voltage 
IC' 
-10 ~A, 
IE' 
0 
-60 
-60 
V 


V(BRlCEO 
COllector-Emitter 
Breakdown 
Voltage 
IC - 
lOrnA, 
IB 
0, 
See Note 5 
4S 
4S 
V 


V(BR)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE - 
10~A, 
IC - 0 
6 
6 
V 


VCB 
4SV, 
IE - 0 
10 
10 
nA 


ICBO 
Collector 
Cutoff 
Current 
TA-1SO"C 
VCB - -4S V, 
IE - 0, 
-10 
-10 
~A 


lEBO 
Emitter 
Cutoff 
Current 
VEB - -6 V, 
IC -0 
-2 
-2 
nA 


VCE 
SV, 
IC' 
10~A 
40 
300 
100 
300 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 


VCE --SV, 
IC--1mA 
60 
ISO 


VBE 
Base-Emitter 
Voltage 
VCE--SV, 
Ic--l0mA 
-0,9 
-{),9 
V 


VCE(satl 
Collector-Emitter 
Saturation 
Voltage 
lB' 
-O.S mA, 
IC'-10mA 
-O.S 
-O.S 
V 


hie 
Small-Signal 
Common-Emitter 
Input 
Impedance 
1.S 
20 
3.7 
20 
kn 


hIe 
Small-Signal 
Common-Emitter 
VCE=-SV, 
IC=-l 
mA, 
1=1 kHz 
60 
600 
ISO 
600 
Forward 
Current 
Transfer 
Ratio 


hoe 
Small-Signal 
Common-Emitter 
Output 
Admittance 
100 
100 
mho 


~fel 


Small-Signal 
Common-Emitter 
VCE = -S V, 
Ie· -1 mA. 
1= 30 MHz 
2 
8 
2 
8 


Forward 
Current 
Transfer 
Ratio 


Cabo 
Common-Base 
Open-Circuit 
Output 
Capacitance 
VCB--SV, 
IE = 0, 
f -1 
MHz 
6 
6 
pF 


Cibo 
Common-Base 
Open-Circuit 
Input 
Capacitance 
VEB 
O.SV, IC - 0, 
f - 
1 MHz 
8 
8 
pF 


2N3347 
2N3348 
2N3349 
PARAMETER 
TEST CONOITIONS 
2N33SO 
2N33S1 
2N33S2 
UNIT 


MIN MAX MIN MAX MIN MAX 


hFEl 
Static 
Forward-Current- 
VCE --SV, 
IC - -lO~A, 
0.9 
1 
0.8 
1 
0.6 
1 


hFE2 
Gain 
Balance 
Ratio 
See Note 
6 


IvBE1-VBE21 
Base-Emitter'Voltage 
Differential 
VCE=-SV, 
IC=-lO~A 
S 
10 
20 
mV 


Base-Emitter-Voltage- 
VCE - 
SV, 
Ic' 
lO~A, 


0.8 
1.6 
3.2 


!L>IVBE1-VBE2JATAI Differential 
Change 
TAlll 
= 2S'C, 
TAI21 = -SS'C 
mV 


VCE'-SV, 
IC - -10 ~A, 
with 
Temperature 


TA(1) • 2S'C, 
TAI21 = 12S'C 
1 
2 
4 


*operating 
characteristics 
at 25° C free-air temperature 


individual triode characteristics 
(see note 4) 


ALL 
PARAMETER 
TEST CONOITIONS 
TYPES 
UNIT 
MAX 


F 
Average 
Noise 
Figure 
VCE--SV, 
IC' 
-10~A, 
RG=10kn, 
4 
dB 
Noise 
Bandwidth"" 
15.7 
kHz, 
See Note 
7 


NOTES: 
4. 
The terminals of the triode not under test are open-circuited 
for the measurement of these characteristics. 


5. 
This parameter must be measured using pulse techniques. tw '" 300 jJs. duty 
cycle .-; 2%. 


6. 
The lower of the two hFE readings is taken as hFE1' 


7_ Average Noise Figure 
is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
roll off 


of 6 dB/octave. 


• 


• 


2N3439, 2N3440 
N-P-N 
SILICON 
POWER 
TRANSISTORS 


HIGH-VOLTAGE 
POWER TRANSISTORS 
DESIGNED FOR INDUSTRIAL 
AND MILITARY 
APPLICATIONS 


• 
Min V(BR)CEO of 350 V (2N3439) 


• 
Max VCE(sat) of 0.5 V at IC = 50 mA 


• 
Min fT of 15 MHz at 10 V. 20 mA 


• 
1 A Continuous Collector Current 


• 
5 W at TC = 25°C 


All 
DIMENSIONSAlE 
IN INCHES 
UNLESS OTHERWISE 
SPECIFIED 


'Coliector·Base 
Voltage 


'Coliector·Emitter 
Voltage 
(See Note 1) 


"'Emitter-Base 
Voltage 
. 


.•.Continuous Collector Current 


Peak Collector 
Current 
(See Note 2) 


.•.Continuous 
Base Current 


Safe Operating 
Area at (or below) 25°C Case Temperature 


'Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 


'Continuous 
Device Dissipation 
at (or below) 25°C Free·Air Temperature 
(See Note 4) 


Operating 
Collector 
Junction 
Temperature 
Range 


"'Storage Temperature 
Range 
. 
. 
. 
. 
. 
. 


'Lead 
Temperature 
1/16 Inch from Case for 10 Seconds 


NOTES: 
1. 
These values 
apply 
between 
0 and 50 mA collector. 
current 
when 
the base-emitter 
diode 
is open-circuited. 


2. 
This value 
applies 
for 
tw 
" 
0.3 
ms. duty 
cycle'" 
10%. 


3. 
Derate 
linearly 
to 200°C 
case temperature 
at the rate of 28.6 mwtC. 
4. 
De,ate 
linearly 
to 200°C 
free-air 
temperature 
at the 
rate of 5.71 
mWI'C. 


2N3439 


450 V 


350 V 


2N3440 


300 V 


250 V 
-7V- 
-IA- 
-1.5 
A- 
-0.5 
A- 


See Figure 5 
-5W_ 
........--.lW~ 


_65° C to 200° C 


-65°C 
to 200°C 
_255°C_ 


2N3439, 2N3440 


N-P-N 
SILICON 
POWER 
TRANSISTORS 


2N3439 
2N3440 
PARAMETER 
TEST CONOITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


V(BR)CBO 
Collector-Base 
Breakdown 
Voltage 
IC' 
500 ~A, 
IE' 
0 
450 
300 
V 


'V(BRICEO 
Collector-Emitter 
Breakdown 
Voltage 
IC' 
50 mA, 
lB' 
0, 
See Note 
5 
350 
250 
V 


VCB - 360 V, 
'E' 
0 
20 
"CBO 
Collector 
Cutoff 
Current 
~A 
VCB • 250 V, 
'E' 
0 
20 


"EBO 
Emitter 
Cutoff 
Current 
VEB=6V, 
'C = 0 
20 
20 
~A 


'hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE'lOV, 
le- 20mA, 
See Note 5 
40 
160 
40 
160 


'VBE 
Base-Emitter 
Voltage 
IB - 4 mA. 
Ie - 50 mA, 
See Note 
5 
1.3 
1.3 
V 


'VCE(satl 
Collector-E 
mitter 
Saturation 
Voltage 
'B=4mA, 
'C'50mA, 
See Note 5 
0.5 
0.5 
V 


-hfe 
Small-Signal 
Common-Emitter 
VCE = 10V, 
'C'5mA, 
f = 1 kHz 
25 
25 
Forward 
Current 
Transfer 
Ratio 


'~fel 


Small-Signal 
Common-Emitter 
VCE=10V, 
IC = 20 mA, 
f = 5 MHz 
3 
3 
Forward Current Transfer Ratio 


·Cobo 


Common-Base 
Open-Circuit 
VCB' 
10 V, 
IE' 
0, 
f= 
1 MHz 
10 
10 
pF 
Output 
Capacitance 


·Cibe> 
Common-Base 
Open-Circuit 
VEB'5V, 
IC' 
0, 
to:: 1 MHz 
75 
75 
pF 
I"put Capacitance 


*hie(reaU 


Real 
Part 
of Small·Stgnal 


VCE = 10 V, 
'c = 5 mA, 
f::: 1 MHz 
300 
300 
n 


Common·E 
mitter 
I"put Impedance 


PARAMETER 


ROJC 
Junction-ta-Case 
Thermal 
Resistance 


ROJA 
Junction-to-Free-Air 
Thermal 
Resistance 


PARAMETER 


Turn-On 
Time 


Turn-Off 
Time 


TEST CONDITIONSt 


'C = 100 mA, 
'Bill 
= 10 mA, 
'B(2)' 
-10 mA, 


VSEloff) 
'" -4_3 V. 
RL'" 
2 kn. 
See Figure 
1 


• 


2N3439, 2N3440 
N-P-N 
SILICON 
POWER 
TRANSISTORS 


vaal 
~ 11 V 
ADJUST FOR 


Von '" 8.7 V AT 
INPUT MONITOR 


• 


NOTES: 
A. 
Vgen is a -30 
V pulse (from 0 VI into a 50-n 
termination. 


B. The 
Vgen waveform 
is supplied by a generator with the following 
characteristics: 
tr" 
15 ns, tf";; 
15 ns, Zout" 
50 n, tw:Z 
20 IJS, 


duty 
cycle" 
2%. 


C. 
Waveforms 
are monitored 
on an oscillO$cope with 
the following 
characteristics: 
t, " 15 ns, Aio '> 10 Mn, Cin <: 11.5 
pF. 


D. 
Resistors 
must 
be noninductive 
types. 


E. 
The doc power supplies may require 
additional 
bypassing in order to minimize 
ringing. 


eOLLECTOR-EMITTER SATURATION VOLTAGE 


vs 
CASETEMPERATURE 


veE: 
10 V 


Te = 25°e 


See Note 5 


// 
\ 
/V 
/ 
\ 


~ 
u 
-e 
~ 
o 
u. 
u~ 
~ 
w 
,g- 
10 


4 
110 
20 
40 
100 
400 
1000 
Ie-Collector Current-mA 


> 
1.0 


~ 
0.7 
(;> 
c 
0 
0.4 
." 
~ 
en~ 


E 
0.2 
~j 
(; 
0.1 
u 
~ 0.07 
Wu> 


- 
See Note 5 


I 
I 
I 
I 
I 


la = 20 mA,le 
= 200 mA 
./ V 


"- 
,/' 


la 
= 10mA,Ie 
= 100 m~ 
I--V V 
:::='---I--I-- 


I--V 
'---I-- 


Ia • 0.5 mA, Ie' 
5 mA 
- 
----l 
la • 4 mA, Ie' 
50 mA 


0.04 
-75 
-so 
-25 
0 
25 
50 
75 
100 125 lSO 175 


Tc-Case 
Temperature- °c 


2N3439, 
2N3440 
N-P-N 
SILICON 
POWER 
TRANSISTORS 


1.0 


0.9 


0.8 
>~ 
0.7 
~ 
0 
0.6 
>~ 
0.5 
·e 
w 
0.4 
~~ 
enI 
0.3 
wen> 
0.2 


0.1 


VCE = 2 V 


f:::::::~ 
r--.... 
Sej Notj 5 - 


f'-.. 


•...... 


~ 
t--..... I--.....t--.:C = 200 mA 
I'.... 


f'-..l7;r-.....-: r--...... 
...... •......•... 


...•...... 


IC' 
100 mA r/ f'-.. 
•.•...•... :::: 
- 
IC- 
50 mA 
•.•...•... 


Ie - 5 mA 


o 
-75 
-50 
-25 
0 
25 
50 
75 
100 
125 150 
175 


TC-Case 
Temperature- 
°c 


10000 
7000 


4000 


TC <; 2SoC 


~","I"' 


~ 
2N3439 
U1 


2N3440 ~I 


1000 
700 


400 
• 


• 


TYPE 2N3444 


N-P-N SILICON TRANSISTOR 


DESIGNED FOR HIGH·SPEED, HIGH-CURRENT SWITCHING APPLICATIONS 
mechanical 
data 


ALL 
DIMENSIONS 
ARE 


IN INCHES 


UNLESS 
OTHEAWISE 


SPECIFIED 


absolute 
maximum 
ratings 
at 25'C 
free-air 
temperature 
(unless otherwise 
noted) 


Collector-80se 
Voltoge 
. 


Collector· 
Em iller 
Voltoge 
(See 
Note 
1) . 


Emiller-Bose 
Voltoge 
Collector 
Current.. 
. 


Continuous Device Dissipation at (or below) 25°C Free·Air Temperature 
(See Note 2) 


Continuous 
Device Dissipation 
at (or below) 
25°C 
Case Temperature 
(See Note 
3) . 


Storage 
Temperature 
Range 
. 


Lead Temperature 
J.(, Inch from Case for 10 Seconds 


80y· 
SOy· 
Sy· 
10· 


. 
lw· 


{ 
TO 
wt 
Sw· 


--6S'C to 200'C· 


{300'Ct 
240'C· 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIIllICIO 
Collector-Bose Breakdown Voltage 
Ie - 
10/,0, 
',- 
0 
80 
• 


VI_ICEO 
(olle,tor-Emiller 
Breakdown Volloge 
Ie 
10mo, 
1,- 
0, 
See Noto 4 
50 
• 


Y11A.IEIO 
Emitter·Bose Breakdown Voltage 


" 
10/,0, 
'e 
0 
5 
• 


Ve, - 
60 V, I, - 
0 
0.5 
p1J 


lela 
Colloctor (utoff Current 
Ve, - 
60 v, 
I, - 
0, 
lA - 
100'( 
75 
p1J 


ICEv 
(ollector (utoff (urrent 
Ve, 
60., 
VE 
-4v 
0.5 
p1J 


lEV 
BaSI Cutoff Currenl 
Ve, 
60., 
VE 
-h 
-0.5 
p1J 
1,,0 
Emitter (uloff (urrenl 
V" - 
4 v, 
Ie -0 
50 
110 


Va-lv, 
Ie - 
150mo 
500 
20 
h" 
Static Forward Current Transfer Ratio 
Ve, -1 
v, 
Ie - 
500mo 
Holo 
20 
60 


Va 
- 
5v, 
'e -1 
a 
4 
15 
I, - 
15mo, 
Ie -150mo 
See 
1 
• 


VE 
BaSI-Emitter Vollogo 
I, - 
SOma, 
Ie - 
500mo 
Hole 
0.7 
1.3 
• 


I, - 
100 mo, Ie - 
1 a 
4 
1.8 
• 


I, 
15 mo, 
Ie 
150 mo 
500 
0.35 
• 
YeE, •• t) 
(oil ector-Emiller Soturotion Voltogo 
I, 
50 mo, 
'e - 
500 mo 
Hoto 
0.6 
• 


I, - 
TOOmo, Ie - 
1 a 
4 
1.2 
• 
fT 
Transition Frequency 
Ve, 
10 v, 
Ie 
50 mo, See Hoto 5 
150 
Me 


c.... 
Common·Bose Open·Gr,"il 
Ve, = 
lOY, 
1,=0, 
f = 
lOOk, 
12 
pf 
Output Capacitance 


!;bo 
Common-Bose Open-Grcuif 
V" = 0.5 v, Ie = 0, 
f = 
lOOk, 
10 
pf 
Input Copo<ilonco 


NOTES: 
1. 
This value applies 
between 
0 and 
1 a collector 
current 
when 
the base-emitter 
diode 
is open-circuited. 


2. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the rate of 5.71 
mw/oC. 
3. 
De~ate .the 
lO-watt 
,:ting 
linearly 
to 
200°C 
case 
temperature 
ato the 
rate 
of 57.1 
mw/oC. 
Derate 
the 
5-watt 
(JEDEC 
regilteredl 


ratmg 
tonearly 
to 200 
C case temperature 
at the rate of 28.6 mwl 
C. 


4. 
These 
parameters 
must 
be measured 
uSIng 
pulse 
techniQues. 
PW ,., 300 JJ.s,Duty 
Cycle" 
2%. 


5. 
To Obtain fT. 
the !hfel response with 
freQuency is extrapolated 
at the rate of -6 
db per octave from 
f '" 100 Me to the frequency 
at which lhfel = 1. 


·The 
JEOEC 
registered 
outline 
for these 
devices 
is TO-5. 
TO-39 
falls within 
TO-S with 
the exception 
of lead length. 


·JE DEe registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the time 
of publication. 


tThese 
values 
are guaranteed 
bV Texas 
Instruments 
in addition 
to the JEDEC 
registered 
values 
which 
are also shown. 
USES CHIP 
N13 


TYPE 2N3444 
N-P-N SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONSt 
MAX 
UNIT 


t, 
Delay Time 
Ie - 
500 mo, I~'I - 
50 mo, V"loln 
- 
-2 Y, 
15 
nsee 


t, 
Rise lime 
Rt = 59 n, 
See Figure 1 
35 
nsee 


t, 
Storage Time 
Ie - 
500 mo, I~'J - 
-1./2[ 
- 
50 mo, 
40 
nsee 
I, 
Fall Time 
Rl = 59!"!, 
See Figure 2 
30 
nsee 


Or 
Total (onlrol 
(horge 
Ie - 
500 mo, I. - 
50 mo, 
See Figure 3 
5 
neb 


-3 v 


TEST CIRCUIT 
+11.3 v~.7v=1- 


...••• 
tl 
•••• 1 
I -l'l~ 
:;£10% 


~90% 


VOLTAGE WAVEFORMS 


FIGURE 
2 - 
STORAGE 
AND 
FALL TIMES 


+10.7v--r-- 


-2 v--l 


--l.,1-- 
1-1t,:-- 


~ 
VOLTAGE WAVEFORMS 


FIGURE 
1 - 
DELAY AND 
RISE TIMES 


r--I--- 
+10 v 


INPU2.J 
Lo 


HOTES, 
a. 
Th. 
input 
.".forms 
han 
Ih. 
following 
(horQ(I,risfiu, 


For m,osuring 
delay 
and 
riu limes; 
'r 
~ 
2 nsec. 
PW ~ 
200 nile, 
Duly (yd. 
~ 
2%. 


For measuring 
storage 
ond 
fall 
limn; 'f ~ 
S nSlC, 
PW = 10 10 200 jJ.Sft, Duly (yde 
.$ 
2%. 


For measuring 
QT; If .$ 
10 lUte:. PW = 10 pile, 
Duly 
Cyd. 
~ 
2%. 


b. Waveforms 
or. 
monitored 
on 
on 
oHillouope 
wirh 
the 
following 
choroderi\li(S: 
" 
.$ 
1 ns,c, 
R,n 
~ 
100 
k 0, 
(in 
.$ 
7 pI. 


• 


• 


TYPES 2N3458. 
2N3459. 
2N3460 


N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTO'RS 


FOR INDUSTRIAL 
AND CONSUMER 
SMALL-SIGNAL, 
LOW·NOISE 
APPLICATIONS 


Drain-Gate 
Voltage 
Reverse Gate-Source 
Voltage 


Continuous 
Gate Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 1) 
Storage Temperature 
Range 
_.. 
_ _ _ . 
. 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


50V 
-50 V 
10mA 
300 mW 
_65°C 
to 200°C 
300°C 


TYPES 2N3458. 
2N3459. 
2N3460 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


2N3458 
2N3459 
2N3460 
PARAMETER 
TEST 
CONOITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VGS 
- 
30V, 
VOS 
0 
-0.25 
-0.25 
-0.25 
nA 


IGSS 
Gate 
Reverse 
Current 
VGS 
= -30 
V, 
VOS 
- 
0, 


TA=150"C 


-0.5 
-0.5 
-0.5 
~A 


lOGO 
Drain 
Reverse 
Current 
VOG- 
50V, 
IS - 0 
1 
1 
1 
~A 


VGSloffl 
Gate-Source 
Cutoff 
Voltage 
VOS- 
20V, 
10 
- 
1 nA 
8 
4 
2 
V 


VGS 
Gate-Source 
Voltage 
VOS- 
20V, 
10 
- 
1 ~A 
7.8 
3.4 
1.8 
V 


lOSS 
Zero-Gale-Voltage 
VOS-20V, 
VGS 
- 0, 
3 
15 
0.8 
4 
0.2 
1 
mA 


Drain 
Current 
See Note 2 


IVlsl 


Small-Signal 
Common-Source 
VOS 
- 
20 V, 
VGS 
- 0, 
2.5 
10 
1.5 
6 
0.8 
4.5 
mmho 


Forward 
Transfer 
Admittance 
f = 1 kHz. 
See Note 3 


VOS= 
10V, 
VGS 
= 0, 


18 
f= 
1 MHz 


Common-Source 


Ciss 
Short-Circuit 
VOS 
6 V, 
VGS 
0, 


18 
pF 
f= 
1 MHz 


I nput 
Capacitance 


VOS-4V. 
VGS 
0, 


18 


f= 
1 MHz 


Common-Source 


Coss 
Short-Circuit 
VOS= 
30V, 
VGS 
= 0, 


5 
5 
5 
pF 
f= 
1 MHz. 
See Notes 3 and 4 
Output 
Capacitance 


Small-Signal 
Common-Source 
VOS 
- 30 V, 
VGS 
= 0, 
35 
20 
5 
90S 
Output 
Conductance 
f = 1 MHz, 
See Note 3 
,umho 


2N3458 
2N3459 
2N3460 


PARAMETER 
TEST 
CONOITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Common-Sou 
ree 
VOS 
= 10 V, 
VGS 
= 0, 


NF 
Spot 
NOise Figure 
AG::: 
1 MH, 
f 
= 20 Hz. 
6 
4 
4 
d8 


NOise 
Bandwidth'" 
6 Hz 


NOTES; 
2. 
This parameter 
must be measured using pulse techniques. tw : 300 j.Js,duty 
cycle •••2%. 


3. 
These parameters must be measured with 
bIas conditions 
applied for less than 5 seconds to avoid overheating. 


4. 
Coss is defined as the imaginary 
part of small,slgnal common·source 
output 
susceptance divided by 21ff. 


• 


• 


3244. 
2N3467. 2N3468 
P-N-P SILICON TRANSISTORS 


DESIGNEDFOR HIGH-SPEEDCORE·DRIVERAPPLICATIONS 


• 
High Dissipation 
Capability", 
10 Watts 
at 25°C Case Temperature 


• 
High V(8R)CEO'" 
50 V Min (2N3245. 
2N3468) 
• 
High Speed .•• 60 ns Max ts 
at 500 mA (2N3467. 
2N3468) 


• 
High Collector 
Current Rating", 
1 A 


THE 
COLLECTOR 
IS IN ELECTRICAL 
CONTACT 
WITH 
THE 
CASE 


lJl! 
"" ..~ 
~- 
-" 


•• [ ••••• "[MUITPOI.n 
0.. 
)--¢)llU;1011 


TIt 


T r- 
••.. 
" 
'-l""'ElI 
~ mo .. 
- 
-j~ 
'" 
..L.---! 
' 
I, 
IllI 


I 
,,1_ 
' 
>~"" 
..~...;tt1Jll 
WI ", 


till'" 
4lO. 
00 ••• 


DlT"'"iD'OVTl'''[,N 


""SlQOI[OPTlONAl 
~::'~OOG 


ALL 
DIMENSIONS 
ARE 
IN INCHES 


UNLESS 
OTHERWISE 
SPECIFIED 


ALL 
JEDEC 
TO-39 
DIMENSIONS 
AND 
NOTES 
ARE 
APPLICABLE· 


2N3244 
2N324S 
2N3467 
2N3468 
UNIT 
(oll"lor-Bose 
Voltoge 
-40' 
-50' 
-40' 
50' 
V 


(olledor-Emiller 
Volloge (See Nole 1) 
-40' 
-50' 
-40' 
-50' 
V 


Emiller-8ase Voltage 
-5' 
-5' 
5' 
-5' 
V 


Continuous Collector (urrent 
I' 
t" 
I' 
I' 
A 


Continuous Devjce Dissipation at lor below) 2SoC 
I' 
I' 
I' 
I' 
W 
free-Air Temperolure ISee Nofe 2) 


Continuous Device Dissipation at (or below) 2S0( 
lOt 
lOt 
10 
10 
W 
(o,e Temperalure (See Note 3) 
S' 
5' 


Storage Temperature 
Range 
65 ta 200' 
'( 


Lead Temperature K. Inch from (ose for 10 Seconds 
230' 
O( 


Lead Temperature 
).{. Inch from (ose for 60 Seconds 
300' 
300t 
O( 


NOTES; 
1. 
These 
v~lues apply 
be~ween 
0 ~nd 1 A collector 
current 
when 
the 
bas:-emitter 
diode 
is open-circuited. 
2. 
Derate 
linearly 
to 200 
C free-aIr 
temperature 
at the 
rate 
of 5.71 
mW/ 
C. 


3. 
Derate 
the 
1O-watt 
Tl value 
linearly 
to 200°C 
case temperature 
at the 
rate of 57.1 
mW/oC. 


Derate 
the 5-watt 
JEDEC 
value 
linearly 
to 200°C 
case temperature 
at the 
rate of 28.6 
mW/'C. 


·The 
JEDEC 
registered 
outline 
for these 
devices 
is TO-5. 
TO-39 
falls within 
TO-5 with 
the exception 
of lead length. 


-JEDEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
data 
in effect 
at the time 
of publication. 
tThese 
values 
are guaranteed 
by Texas 
Instruments 
in addition 
to the JEDEC 
registered 
values 
which 
are also shown. 


TYPES 2N3244, 2N3245, 
2N3467, 
2N3468 
P-N-P SILICON TRANSISTORS 


2N3244 
2N3245 
2N3467 
2N3468 
PARAMETER 
TEST CONDITIONS 
UNIT 
MlNMAX 
MlNMAX 
MINMAX 
MINMAX 


VIlRleBO 
Collo<tor-Bo.e 
Ie = -10 
!LA, I, = 0 
--40 
-SO 
--40 
-SO 
V 
Breakdown Voltage 


V(8A.ICEO 
Collector-Emitter 
Ie = -10 
mA, 
i. = 0, 
See Note 4 
--40 
-SO 
--40 
-SO 
V 
Breakdown Voltage 


VrIRlUo 
Emitter· BO$e 
I, = -10 
!LA, 
Ie = 0 
-S 
Breakdown Voltage 
-5 
-5 
-5 
V 


Ve• = -30 
V, 
I, = 0 
-SO 
-100 
-100 
nA 


ICBO 
(ollector 
(utoff Current 
Ve• = -30 
V, 
I, = 0, 
T, = 100°C 
-15 
-15 
!LA 


Ve• = -SO V, 
I, = 0 
-SO 
nA 


ICEV 
Collector Cutoff Current 
Ve, = -30 
V, 
V•• = 3 V 
-SO 
-SO 
-100 
-100 
nA 


I••, 
Base Cutoff Current 
Ve, = -30 
V, 
V•• = 3 V 
BO 
80 
120 
120 
nA 


1'10 
Emitter 
Cutoff Current 
V" = --4 V, 
Ie = 0 
-30 
-30 
nA 


Ve, = -1 
V, 
ie = -150 
mA 
60 
3S 
40 
25 


Static Forward 
Current 
Ve, = -1 
V, 
Ie = -SOD mA 
See 
SO 1SO 
30 
90 
40 
120 
2S 
7S 
h" 
Transfer 
Ratio 
Note 
Ve, - 
-5 
V, 
ie = -750 
mA 
4 
25 


Ve, = -5 
V, 
Ie = -1 
A 
20 
40 
20 


I. = -15 
mA, 
ie = -150 
mA 
-1.1 
-1.1 
-1 
-1 
V 


I. = -SO mA, 
Ie = -500 
mA 
See 
-VS-1.S 
-ll.7S 
-1.5 
-ll.B 
-1.2 
-ll.8 
-1.2 
V 
V•• 
Bose-Emitter 
Voltage 
Note 
I. = -75 
mA, 
ie = -750 
mA 
4 
-2 
V 


I. = -100 
mA, Ie = -1 
A 
-2 
-1.6 
-1.6 
V 


I. = -15 
mA, 
Ie = -150 
mA 
-ll.3 
-ll.JS 
-ll.3 
-ll.3S 
V 
See 


VCE(sall 
Collector-Emitter 
i. = -SO mA, 
Ie = -500 
mA 
Note 
-ll.5 
-ll.6 
-ll.5 
-ll.6 
V 
Saturation 
Voltage 
I. = -100 
mA, Ie = -1 
A 
4 
-1 
-1.2 
-1 
-1.2 
V 


fT 
Tfamitian Frequency 
Ve, = -10 
V, 
Ie = -SO mA, 
See Nole 5 
17S 
150 
175 
150 
MHz 


Coo. 
Common-8ose 
Open-Circuit 
Ve• = -10 
V, 
I, = 0, 
f = 100 kHz 
25 
25 
25 
25 
pf 
Output (apacitance 


(jbo 
Common·Bose 
Open·Circuit 
V" = -ll.5 
V, 
Ie = 0, 
f = 100 kHz 
100 
100 
100 
100 
pf 
Input (apocitance 


HOTES, 
i. Thele 
palameters 
mUll 
be measured 
using 
pulse 
techniquu. 
'p = 300 
JH, 
dUly 
cycle 
:-;: 21 •. 


s, 
To lIb10in 
fT_ rhe Ihl.1 response 
with 
frequenq 
il ut.opolated 
01 the 
tal' 
of -6 
dB per 
O(laYe horn 
f = 
100 MHz 10 the frequency 
01 which 
jhf.l 
= 
1. 


• 


• 


TYPES 2 3244, 2 3245, 2N3467, 
2N3468 


P-N-P SILICON TRANSISTORS 


PARAMETER 
TEST CONDITIONSt 
2N3244 
2N324S 
2N3467 
2N3468 
UNIT 
MAX 
MAX 
MAX 
MAX 


t, 
Delay Time 
Ie = -500 
mA, 1'/11 = -50 
mA, 
VlEloffl = 2V, 
15 
15 
10 
10 
nl 


I, 
Rise Time 
RL = 59 n, 
lee figure 1 
35 
40 
30 
30 
ns 


I, 
Storage 
Time 
Ie = -500 
mA, I'l'l = -50 
mA, I~ll= 50 mA, 
140 
120 
60 
60 
nl 


tf 
fall Time 
RL = 59 n, 
lee figure 2 
45 
45 
30 
30 
nl 


aT 
10101 (onlrol Charge 
Ie = -500 
mA, I, = -50 
mA, 
lee figure 3 
14 
12 
6 
6 
n( 


4:~'M 


TEST CIRCUIT 


+2 v 


INPUT 
~ 
ns 
Yon = -10.1S 
Y lor 2N3244, 
2N324S 
Yon 
--I 
Von= -10.1 V lor ZN3~7. 2M]461 


~tdl-- 


-{ 
tr 
.--.- 


OUT PUT 
! f9O%\ 


JlO% 
"- 


VOLTAGE 
WAVEFORMS 


YOff = 8.S V for 2M324., 
2N324S 


Voff = U 
V lor 2143461, 
2M3461 


Yon = -11.S 
V for 2143744, 
21432,45 


VOI'I = -11.2 
Y lot 2M]447, 
214344. 


VOff, 
r 
INPUT 
__ L-J 


Yon 
-- 
J 


---t "i 
I 
-, 
..- 
If 
OUT PUT 
r9li%'\ : 
---I 
10%~ 


VOLTAGE 
WAVEFORMS 


(= 
J.400pffor2NUH 


(= 
1200 
pF for 2NlZ4S 


(=600pFlo,2N3461,2N34&1 


Q T is len thon the specified 
maximum 
value 
when the transistor 
turns off monotonically 
as shown 
by the solid line. 


o 


~-lOV 


NOlES: 
0 
Th, inp,,' wan'OIm5 
hon 
'he loltowint 
(hlllodfrilliu: 


For musvlillg 
delay and lilt 
.imft: " 
~ 
2 liS, 'p = 200 ns, dUly cydl = 2,.•. 


for mlOluring 
sioragi 
and fall limu: 
If ::; 
S nl, 'p = 2 10 SOO pi, 
dUly (ydl = 2%. 


Fot mlaluring 
QT' If ::; 
10 nl, Ip = 
10 pos, dUly cydl = 
2%. 


b 
WOWlfo,ml arl 
moniloud 
on an oldlloHOPI 
wilh 
thl 
following 
charadtrilliu, 
Ir 
::; 
1 ns, lin 
~ 
100 kO, 
(in::! 
1 pF. 


TYPES 2N3494 THRU 2N3497 
P-N-P SILICON TRANSISTORS 


HIGH·VOLTAGE TRANSISTORS 
FULLY CHARACTERIZED 
FOR HIGH-SPEED, 
LOW-NOISE, 
MEDIUM-POWER 
SWITCHING 
AND 
GENERAL PURPOSE 
AMPLIFIER APPLICATIONS 


Device 
types 
2N3494 
and 
2N3495 
are 
in JEDEC 
TO-5 
packages. 
Device 
types 
2N3496 
and 
2N3497 
are 
in JEDEC 
TO-18 
packages. 


2N3494 
2N3495 
2N3496 
2N3497 
UNIT 


(olleetor·Base Voltage 
-80 
-120 
-80 
-120 
V 


(a !lector-Emitter Voltage (See Hate 1) 
-80 
-120 
-80 
-120 
V 


Emitter-Base Voltage 
-4.5 
-4.5 
-4.5 
-4.5 
V 


(ontinuous (olleetor (u"ent 
-100 
-100 
-100 
-100 
mA 


(ontinuous Device Dillipation at (or below) 2S0( 
0.6 
0.6 
0.4 
0.4 
W 
free·Air Temperature (See Hates 2 and 3) 


Storage Temperature Range 
-65 to 200 
O( 


Lead Temperature 1/16 
Inch from (ose for 10 Seeonds 
300 
O( 


NOTES: 
1. 
Thue 
valuel 
apply 
between 
0 and 
100 mA colledor 
currenl 
when 
the 
base·emiller 
diode 
il open-circuited. 


2. Derale 
2N3494 
und 2N349S 
linearly 
10 zaooc 
free-oir 
lemperaTure 
01 the 
role 
01 3.43 
mW/deg. 
See 
Figure 
3. 


3. 
Derate 
2N3496 
and 2N3497 
lineorly 
10 200o( 
free-llil 
lemperalure 
01 the rote 
of 2.28 
mW/deg. 
See Figure 
4 


• 


• 


TYPES 2N3494 THRU 2N3497 
P-N-P SILICON TRANSISTORS 


TO·S 
-+ 
2N3404 
2N349< 


PARAMETER 
TEST CONDITIONS 
TO-1S-+ 
2N3496 
2N349 
UNIT 


MIN 
MAX 
MIN 
MAX 


V'IRICIC 
(olieclor·Base Breokdown Volloge 
Ic - 
-10 
p.A, 
I, - 
0 
-80 
-120 
V 


V'IRC'O 
(olieclor·Emilfer 
Breokdown Volloge 
Ic - 
-10 
mA, 
I. - 
0, 
See Nole 4 
-80 
-120 
V 


V'IR'IO 
Emilfer·Bose Breakdown Vollage 
I, - 
-10 
p.A, 
Ic = 
0 
-4.5 
-4.S 
V 


IclC 
(ollector (uloff (urrent 
Vc• - 
-SO V, 
I, - 
0 
~.1 
p.A 


Vc• - 
-90 
V, 
I, - 
0 
~.1 
p.A 


1'10 
Emilfer (uloff (urrent 
VEl - 
-3 
V, 
Ic - 
0 
-2S 
-2S 
nA 


Vc, - 
-10 
V, 
Ic - 
-100 
p.A 
35 
3S 


Vc, - 
-10 
V, 
Ic - 
-1 
mA 
See 
40 
40 


h•• 
Static Forward 
Current 
Vc, - 
-10 
V, 
Ic - 
-10mA 
Nole 
40 
40 
Transfer 
Ratio 
Vc, - 
-10 
V, 
Ic - 
-SO mA 
4 
40 
40 


Vc, = 
-10 
V, 
Ic = 
-100 
mA 
3S 


VIE 
Ba,e·Emilfer Vollage 
I. - 
-1 
mA, 
Ic - 
-10 
mA, 
See Note 4 
~.6 
~.9 
~.6 
~.9 
V 


VCEI,.tl 
(oliector·Emilfer 
Saluration Voltage 
I. - 
-1 
mA, 
Ic - 
-10 
mA, 
See Note 4 
-0.3 
~.3S 
V 


hi. 


Small·Signal (ommon·Emilfer 
0.1 
1.2 
0.1 
1.2 
kfl 
Inpullmpedance 


Small·Signal (ommon·Emilfer 
Vc, = 
-10 
V, 


h,. 
Forward Current Transfer 
Ratio 
40 
300 
40 
300 


Small·Signai (ommon·Emilfer 
Ic = 
-10 
mA, 


h,. 
2xl0" 
2xl0" 
Reverse Voltage Transfer 
Rotio 
1= 
1 kHz 


h_ 
Small·Signal (ommon·Emilfer 
300 
300 
J'lllha 
Outpul Admilfance 


Ihl.1 


Small·Signal (ommon·Emilfer 
Vc, = 
-10 
V, 
Ic = 
-20 
mA, 
1= 
100 MHz 
2 
1.5 
Forward (urrent Tran,ler Ratio 


(_ 
Common-Bose 
Open·Circuit 
Vc• = 
-10 
V, 
I, = 
0, 
I = 
100kHz 
7 
6 
pF 
Outpul (apocitance 


('bo 


(ommon·Ba,e 
Open·(jrcuit 
VEl = 
-2 
V, 
Ic = 
0, 
I = 
100kHz 
30 
30 
pF 
Input (apacilance 


Re(h,.1 


Small· Signal (ommon·Emilfer 
Vc, = 
-10 
V, 
Ic = 
-20 
mA, 
1= 
300 MHz 
30 
30 
fl 
Input Resistance 


PARAMETER 
TEST CONDITIONSt 
MAX 
UNIT 


t~ 
Tum·On Time 
Ic - 
-10 
mA, 
l.p) 
- 
-1 
mA, 
VIE'.1n - 
0, 
300 
RL = 3 kl1, 
See Figure 1 
n, 


toff 
Tum·Off TIme 
Ic - 
-10 
mA, 
IBP1 
- 
-1 
mA, 
1~2) 
- 
1 mA, 
1 
RL = 3 kl1, 
See Figure 2 
1'-' 


·JEDH 
rtgiSllfed 
data 


tValtog. 
Gnd curr.nl 
volll'l 
shown or. nominal; 
uoel 
valuti 
vary 1lightly with lraMistor 
pcram.t,n. 
Nominal bas. 
Ulntnl 
for furn·on time is calculal.d 
using a minimum 
,olu. 


of 
VIE_ 
Nominol 
bas. 
(urr,nh 
lor 
lurn-off 
limn 
ore 
ulculaled 
using 
Ihe 
muimum 
value 
of 
VIE- 


TYPES 2N3494 THRU 2N3497 
P-N-P SILICON TRANSISTORS 


I 
I 
I 
I 
I 
I;T~CT < 3 pF 


I 
~ 


trO:,::l-'0~,-l 
INPUT 


-10.6V 
__ 
~~ 
I 
t--- 
ton 
.••• 


I 
J\::' 


FIGURE 
1 - 
TURN-ON 
TIMEC10'0 500,.--r.;::-1::~1 V 


---- 
....• 
I.~~ 
_ -lO.9V 


..-l 
toff 
;.. 


I 
r~ 


, 
I 
I,, 


;*::CT 
< 3 pF 
I 
I 
~ 


:;: 
b 
1.0 
o.~ 
0. 
.~ 
is 
8 
.~ 
o 
I"-. 


~ "~ 
"'- 


""-" 


"o".g 
0.4 
c:o 
U 


~ 
0.2 


E'xi 
I 
a 
t" 
a 
25 
50 
75 
100 125 150 175 200 
TA-Free·Air 
Temperature- °c 


FIGURE 
3 


:;: 
b 
0.6 


o.~ 
0. 
0.5 


"a 
is 
B 
0.4 


.;; 
"o 


• 


1""- 
~ 
"- '-',,- 


.......... 
" 


5 
0.3 
" 
c: 
.;:; 
c:ou 
E"E'xi 
If- 


Cl. 
25 
50 
75 
100 
125 150 
175 200 


TA-Free-Air 
Temperature- °c 


FIGURE 
4 
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TYPE 2N3554 


N-P-N SILICON TRANSISTOR 


ALL 
DIMENSIONS 
ARE 
IN INCHES 


UNLESS 
OTHERWISE 


SPECIFIED 


maximum 
ratings 
at 
25·C 
free-air 
temperature 
(unless 
otherwise 
noted) 


Collector-Base 
Voltage 
. 


Collector-Em 
iller 
Voltage 
(See 
Note 
1) 


Emitter·Bose Voltage 
Collector 
Current 
Continuous 
Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 2) 


Continuous 
Device 
Dissipation 
at (or 
below) 
25°C 
Case Temperature 
(See Note 
3) 


60v' 
30v' 
5v' 
.1.20' 
0.8w· 
110 w t 
\5 w' 


-<>5·C to +200·C • 
. 
. 
300·C· 


PARAMETER 
TEST CONDITIONS 
MlN 
MAX 
UNIT 


YllRlclO 
Coliertor·Bose Breakdown Valloge 
'e - 
101'0. 
I, - 
0 
60 
V 


VIIRICEO 
Collector· Emitter Breakdown Voltage 
Ie - 
30 ma, 
I, - 
0, 
See Note 4 
30 
v 


V,•• ,••o 
Emitter·Bose Breakdown Voltage 
I, - 
101'0, 
Ie - 
0 
S 
V 


ICES 
Colle,tar Cutoff Current 
V" 
- 
40 v, 
V" - 
0 
0.5 
1'0 


V" 
- 
40 v, 
V" - 
0, 
TA 
- 
100·C 
700 
1'0 


I, 
Bose Current 
V" 
- 
40 " 
V" - 
0 
-0.5 
1'0 


V" 
- 
1 v, 
Ie -10ma, 
See Note 4 
20 


h•• 
Static Forward (urrent 
Transfer Ratio 
VCE 
- 
I v, 
Ie - 
100 mo, See Note 4 
2S 


Ve, - 
1 v, 
Ie - 
7S0 mo, See Note 4 
2S 
100 


Ve, - 
2 v, 
Ie - 
10, 
See Note 4 
20 


V" 
Bose·Emitter Voltage 


I, - 
7S mo, 
Ie - 
7S0 mo, 
See Note 4 
0.9 
1.4 
v 


I, - 
100 mo, ie - 
1 0, 
See Note 4 
1.0 
1.6 
V 


VCE(5.11 
Colle,tor-Emitter 
Saturation 
Voltage 
i, - 
75 mo, 
Ie - 
7S0 mo, See Note 4 
0.7 
v 


I, - 
100 ma, 
Ie - 
1 0, 
See Note 4 
1.0 
v 


Ih,.1 
Small-Signal Common·Emitter 
Ve, = 10 v, 
ie = SOmo, 
I = 100M, 
I.S 
forward 
Current Transfer Ratio 


C",. 


(ammon-Bose 
Open·Circuit 
Yea = 10v, 
i, = 0, 
f= 1M, 
2S 
pI 
Output (apatitonce 


NOTES: 
1. ThiS value applies between 
1 ma and 300 
ma collector 
current 
when the base-eminer 
diode 
is open-circuited. 
Above 300 ma 


derate linearly 
to 
10 v at 1.2 a at the rate of 22.2 mv/ma. 
The instantaneous 
product 
of collector-eminer 
voltage and collector 


current 
must not exceed 5 w for longer than 300 j.lsec. 


2. 
Derate linearly 
to 200°C free-air temperature 
at the rate of 4.57 mw/oC. 


3. 
De~ate .the 
10-wan 
r:ting 
linearly 
to 200°C 
case temperature 
atothe rate of 57.1 mwiC. 
Derate the 5-watt 
(JEDEC 
registered I 


rating linearly 
to 200 
C case temperature 
at the rate of 28.6 mwl 
C. 
4. 
These parameters must be measured using pulse techniq\Jes. PW • 300 ,l.Isec,buw 
Cycle'" 
2%. 


·The JEDEC registered outline 
for these devices is TO-5. TO-39 falls within 
TO-5 with 
the exception 
of lead length. 
"JEDEC 
registered data. This data sheet contains aU applicable 
registered data in effect at the time of publication. 


tThis 
value is guaranteed by Texas Instruments 
in addition 
to the JEOEC registered value which 
is also shown. 


TYPE 2N3554 
N-P-N SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONSt 
MAX 
UNIT 


'. 
Delay Time 
Ie -la, 
15 
nsee 


" 
Rise Time 
I'l<l = -1~21 = 100 mo, 
35 
nsee 


" 


S'oroge Time 
V"lofij = -3.4 
V, RL = 9 n, 
65 
"see 


" 


Fall Time 
See Figure 1 
40 
nsee 


• 


+6v r--L,NPUT 


-3.4 
v 
I 
I 


I 
I 


~ 
fd: 
•• 
ts~ 
-, trr- 
~ 'f •.•.. 


I 
I 
I 
I 
I 
I 
I 


~ 


O% 
I 
~IO% 


90 
01 
I 
I 
OUTPUT 


'0 
-- 
90% 


HOTES: 
a. 
The 
input 
waveforms 
have 
the 
following 
choroCI.ristiu: 


for 
measuring 
delay 
and 
rise 
limes 
tr~2 
nuc, 
PW = 450 
nsec, 
Duly 
(yd. 
~ 
2%. 


Fot 
measuring 
Itoroge 
and 
foil 
times 
If ~ 
S nltc, 
PW =: I 
ttle(, 
Duty (yd. :s; 2-; •. 


b. 
Wanforms 
or. 
monitored 
on 
an 
OSdUOHOp' 
willi 
lh, 
following 
chQroclerisliu: 
'f:S;: S nSK, 
lin 2:: 1 Mn. (in :s; 1 
pf . 


• JEOE( 
regider.d 
dolo 


• 


TYPES 2N3570. 2N3571. 2N3572 
N-P-N SILICON TRANSISTORS 


FOR lOW·NOISE VHF!UHF AMPLIFIER, OSCillATOR, 
AND MIXER APPLICATIONS 
2N3570 Features: 


• 
low Noise Figure ... 
7 dB Max at 1 GHz 


• 
High fT 
1.5 GHz Min 


• 
low rb'Cc 
8 ps Max 


These transistors 
are ideally suited for such applications 
as amplifiers, 
oscillators, 
and mixers. The guaranteed 
minimum 


gain-bandwidth 
products 
range from 
1 to 
1.5 GHz. Guaranteed 
minimum 
calculated 
fmax 
ranges from 
1.7 to 


2_7 GHzt_ These features coupled with low noise figure ensure VHF through L-band amplifier and oscillator capability_ 


ALL 
OIMENSIONS 
ARE IN INCHES 


UNLESS OTHERWISE 


SPECIFIED 


Collector-Base Voltage 
_ _ _ _ . 
. 


Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base Voltage 
. 


Continuous Collector Current 
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 2) 
.. 
_ . 
_ _ . 
_ _ _ _ _ . 
. 
. 
. 
. 
. 
. 
_ _ 


Continuous Device Dissipation at (or below) 25°C Case Temperature 
(See Note 3) 
... 
. 
_ . 
. 
. 
. 
. 
. 
. 
. 
. 
. 
_ 


Storage Temperature 
Range 
. 
_ _ . 
. 
. 
. 
. 
. 
. 
. 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 


2N3570 
2N3571 
2N3572 


30 V 
25 V 
25 V 


15V 
15V 
13V 
3V 
3V 
3V 


--50mA_ 


-350mW- 
-- 
_65°C to 200°C- 
_300°C_ 


NOTES: 
1. 
These 
value. 
applv 
between 
0 and 
15 mA collector 
current 
when 
the 
base-emitter 
diode 
is open-circuited. 
2. 
0.,..t8 
Iin.arly 
to '200° C free-air 
temperature 
at the r~t. of 1.14 mW~ C. 


3. 
Derate 
linearly 
to 200°C 
case temperature 
at the rate 
of 2 mWiC. 


t 
'\ 
/ ~f.1x 1me•s (MHz) 
Maximum 
Frequency of Oscil'ation 
may be calculated from 
the equation: 
fmax 
(MHz) ~ 200 V------- 
. 
rb'Cc 
(ps) 


TYPES 2N3570. 2N3571. 2N3572 


N-P-N SILICON TRANSISTORS 


TEST CONDITIONS' 
2N3570 
2N3571 
2N3572 
PARAMETER 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VISRICSO 
Collector-Base 
Breakdown 
Voltage 
IC' 
1 "A, 
IE - 0 
30 
25 
25 
V 


Collector-Emitter 
Breakdown 
Voltage 
IC 
2mA, 
IS' 
0, 
15 
15 
13 
V 
VISRICEO 
See Note 4 


VISRIESO 
Emitter-Base 
Breakdown 
Voltage 
IE~10"A, 
Ic' 
a 
3 
3 
3 
V 


VCS 
6 V, 
IE - a 
10 
10 
10 
nA 


ICSO 
Collector 
Cutoff Current 
VCS-6V, 
IE - 0, 
1 
1 
1 
TA=150"C 
"A 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE -6V, 
IC 
5mA 
20 
150 
20 
200 
20 
300 


hie 
Small-Signetl 
Common-Emitter 
VCE-6V, 
Ie - 5 mA, 


20 
200 
20 
250 
20 
350 
Forward 
Current 
Transfer 
Ratio 
f:: 1 kHz 


"lei 


Small-Signal 
Common-Emitter 
VCE=6V, 
le= 
SmA, 
3.75 
6 
3 
6 
2.5 
6 
Forward 
Current 
Transfer 
Ratio 
f=400MHz 


Ccb 
Collector-Base 
Capacitance 
VCS=6V, 
IE' 
0, 
0.75 
0.S5 
0.S5 
pF 
f:: 1 MHz, 
See Note 5 


fb'Cc 
Collector-Base 
Time Constant 
VCS-6V, 
IE--5mA, 
1 
S 
1 
10 
1 
13 
f 
= 79.8 MHz 


ps 


TEST CONDITIONS' 
2N3570 
2N3571 
2N3572 
PARAMETER 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


F 
VCS-6V, 
Ie - -2 mA, 
RG - 50 n, 
f:: 
1 GHz 
7 
dS 
Spot 
Noise 
Figure 


VCS 
6 V, 
IE - 
2mA. 
RG-100n, 
f 
450 
MHz 
4 
6 
dS 


2N3570 


MIN 
TYP 
MAX 


60 


NOTES: 
4. 
This parameter 
must 
be measured 
using pulse 
techniques. 
tw = 300 ~s. dutY cycle" 
2%. 
5. 
Ccb measurement 
employs 
a three-terminal 
capacitance 
bridge incorporating 
a guard circuit. 
The emitter 
and case are connected 


to the guard terminal 
of the bridge. 
tThe fourth 
lead (case) is grounded for all measurements except Ccb and Oscillator 
Power Output. 


VARIABLE-LENGTH 
SHORTED 
LINE 


~~~~~~R~ 


-VEE 


OUTSIDE 
D-C BLOCK, 
30 pF (MICROLAB 
HR-51N 
OR EQUIVALENT) 


+- 
LEAD 4 (CASE) FLOATING 
1000-pF 
DISCOIDAL 
CAPACITOR 


LOADING 
ADJUST 


T 


FREQUENCY 
ADJUST 
DIELECTRIC 


SILVER-PLATED 
BRASS SLEEVE 


~ 
~'25 
••J 
+jov 
SILVER-PLATED 
BRASS 
00 
QUARTER-WAVELENGTH 
CAVITY 
0.875" 
ID 


• 


• 


TYPE 2N3576 
P-N-P SILICON TRANSISTOR 


DESIGNEDFOR HIGH·SPEEDSWITCHING APPLICATIONS 
• 
Low Guaranteed 
V(E(sat) 
- 
0.5 v max at 
100 ma 
• 
High h - 400 Mc min at 
10 v, 10 ma 
• 
Low Total Switching 
Time - 
80 nsec max at 
10 ma 


THE 
COLLECTOR 
IS 
IN 
ElHTRICAL 


CONTACT 
WITH 
THE 
CASE 


ALllEDH 
To·18 
DIMENSIONS 


AND 
NOTES 
ARE 
APPLICABLE 


*absolute 
maximum 
ratings 
at 25°C free·air 
temperature 
(unless otherwise 
specified) 


Collector-Base 
Voltage 
. 


Coliector-EmiNer 
Voltage 
(See Nate 
1) 


Emitter-Bose 
Voltage 
Collector 
Current 
. 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 


(See 
Note 
2) 


Continuous Device Dissipation at (or below) 25°C Case Temperature 


(See Note 
3) 


Storage Temperature 
Range 
. 


lead 
Temperature 
31',Inch from Case for 10 Seconds 


-20 v 
-15v 
-5v 


-200 
ma 


1.2 w 
. -65°C 
to +200°C 


. 300°C 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


VIIRlelo 
Collector-Base 
Breakdown Voltage 
Ie - 
-10 p'a, 
I, - 
0 
-20 
V 


VI.fl.ICEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie - 
-10 ma, 
I, - 0, 
See Note 4 
-15 
• 


V(IRjUO Emitter-Bose 
Breakdown 
Voltage 
I, - 
-10 p'a, 
Ie - 
0 
-5 
• 


ICES 
Collector Cutoff Current 
Ve, - 
-IS v, 
V•• - 
0 
-10 
no 
Vce - 
-IS v, V•• - 
0, 
TA - 
lSooe 
-10 
p'a 


I, 
Base Current 
Vce - 
-15 v, 
V•• - 
0 
10 
no 


Static Forward Current 
Vce - 
~.5 
v, Ie - 
-10 ma 
~ 
120 


h•• 
Transfer Ratio 
Vce - 
~.5 
v, Ie - 
-10 ma, 
TA - 
-55°e 
20 
Va - -1 v, 
Ie - 
-100 ma,. 
See Nole 4 
10 


V•• 
Bose-Emitter 
Voltage 
I, - 
-1 ma, 
Ie - 
-10 ma, 
See Note 4 
~.75 
~.95 
• 


I, - -10 ma, 
Ie - 
-100 ma, 
See Nole 4 
-1.1 
v 


VCEIMt] Collector-Emitter 
Saturation 
Voltage 
1,--1 
ma, 
Ie - 
-10 ma, 
See Nole 4 
~.15 
v 


I, - 
-10 ma, 
Ie - 
-100 ma, 
See Nole 4 
~.5 
v 


Ih,.1 


Small·Signa' 
Common-Em iller 
Va = -10 v, 
Ie = -10 ma, 
f = 100 Mc 
4 
Forward Current Transfer Ratio 


C••• 
Common·Base Open·Circuit 
Vce = -5 v, 
I, = 0, 
f = 140k, 
4.5 
pf 
Output Capacitance 


C;bo 
Common-Base Open-Orcvit 
V•• =~.5v, 
Ie = 0, 
f = 140k, 
5 
pf 
Input Capacitonce 


HOTES, I. Thil 'alue 
opplin 
belwltn 
0 and 80 ma [Dilutor 
(urrenl 
when the 
bOle·emiller 
diode h 
op.n·dr(uittd. 
Aba•••• 80 
ma 
derat, 
IIn.arly 
to S, 
at 200 ma 01 Ih. 
rat. 
olll.] 
m,/ma. 


2. Derat. 
linearly 
to llSoe 
fre.-air 
lemperature 
01 
the role of 2.4 mw/(o. 


3. Derat. 
linearly 
to lno( 
(au 
temperature 
01 the ,ate 
of 8.0 mw/(o. 


4. Th." 
porometen 
mUlt b. 
mlosured 
uling 
pulse le(hniqutS. 
PW = 300 plM, 
Duty (,(Ie 
:$ 2%. 
·Indi(oles 
JEDE( t.gilllrtd 
dolo 
USES CHIP Pll 


TYPE 2N3576 
P-N-P SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONSt 
MAX 
UNIT 
I. 
Delay Tim. 
Ie - 
-10 
ma, 
11(11--1 
ma, 
12 
nSI( 


I, 
Rise Tim. 
V••I.," = 0, 
R, = 285 n, 
So. Agu•• 1 
18 
nSI( 


I, 
5lorag.lIm. 
Ie - 
-10 
ma, 
I~II- -1 
ma, 
30 
m.c 


I, 
fall Tim. 
1~21 = 1 mG, 
Rc = 285 n, 
20 
So. Agu•• 2 
nSK 


INPUTil 
"f 


1 


500 


-2.75~1- 


OUTPUT 
I-l I.~I 
•....•• t,~ 
!f9O% 
--.....r; 0% 


r 
+3.8 
v 


-.J __o 
INPUT 
I 
~ 
',1-- 
.•• 
tf ~ 
I 
I 
~i 
OUTPUT 
10%~ 
• 


• 


TYPES 2N3634 THRU 2N3637 
P-N-P SILICON TRANSISTORS 


HIGH-VOLTAGE 
TRANSISTORS 
FOR GENERAL 
PURPOSE AMPLIFIER 
AND SWITCHING APPLICATIONS 


• 
High V(BR)CEO 
... 
140 V (2N3634, 2N3635) or 175 V (2N3636, 2N3637) 


• 
High Dissipation Capability ... 
10 W at 25°C CaseTemperature 


Collector-Base 
Voltage 


Collector-Emitter 
Voltage ISee Note 1) 
Emitter-Base 
Voltage 


Continuous 
Collector 
Current 


Continuous 
Device Dissipation 
at (or below) 
2SoC Free-Air 
Temperature 
(See Note 
2) 


Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 


Storage Temperature 
Range 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


2N3634 
2N3636 


2N3635 
2N3637 
-140 
V· 
-175 
V· 


-140V· 
-175V· 
-5 V· 
-5 V· 


~-1 
A*----+ 


.....-- 
1 W .•.----. 


_{ 
lOwtl_ 
5W· f 
_65°C 
to 200°C· 
_{300 


0Ci'L_ 
240°c1 


NOTES; 
1. These .••• 
alues apply between 0 and 10 mA collector 
current when the emitter-base diode is open-circuited. 
2. 
Derate 
linearly 
to 200°C 
free-air 
temperature 
at the fate of 5.71 
mWt>C. 
3. 
Derate 
the 
lo-watt 
rating 
linearly 
to 200°C 
case temperature 
at the 
rate 
of 57.1 
mW~C. 
Derate 
the 
5-watt 
(JEOEC 
registered) 


rating 
linearly 
to 200°C 
case temperature 
at the rate of 28.6 
mW/oC. 
-The 
JE DEC registered 
outline 
for these devices 
is TO-S. TO-39 
falls within 
TO-S with 
the exception 
of lead length . 
•JEDEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the time of publication. 


tThese 
.••.alues are guaranteed 
by Texas 
Instruments 
in addition 
to the JEDEC 
registered 
values which 
are also shown. 


TYPES 2N3634 
THRU 2N3637 
P-N-P SILICON TRANSISTORS 


2N3634 
2N3635 
2N3636 
2N3637 
PARAMETER 
TEST CONOITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Collector-Base 


VIBRICBO 
Breakdown 
IC = -100 
.A, 
IE = 0 
-140 
-140 
-175 
-175 
V 


Voltage 


Collector-Emitter 


VIBRICEO 
Breakdown 
Ie" -10 mA, 
IB = 0, 


-140 
-140 
-175 
-175 
V 
See 
Note 
4 


Voltage 


Emitter-Base 


V{BRIEBO 
Breakdown 
IE = -10 
.A, 
IC = 0 
-5 
-5 
-5 
-5 
V 


Voltage 


Collector 
Cutoff 
ICBO 
VCB' 
-100 
V, 
IE = 0 
-100 
-100 
-100 
-100 
nA 
Current 


Emitter 
Cutoff 


lEBO 
VEa" 
-3 
V, 
IC'O 
-50 
-50 
-50 
-50 
nA 
Current 


VCE • -10 
V, 
IC""-O.l 
mA 
40 
BO 
40 
BO 


Static 
Forward 
VCE - 
10V, 
IC - 
1 mA 
45 
90 
45 
90 


hFE 
Current 
Transfer 
VCE' 
-10V, 
Ie'" -10 mA 
See 
50 
100 
50 
100 


Ratio 
VCE • -10 
V, 
IC - 
50mA 
Note 
50 
150 
100 
300 
50 
150 
100 
300 


VCE - 
10V, 
IC - 
lS0mA 
4 
25 
50 
25 
50 


Ie'" -lOmA. 
18=-1 
mA 
See 
-O.B 
-O.B 
-O.B 
-O.B 
Base-Emitter 


VBE 
Note 
V 
Voltage 
Ie = -60mA, 
la = -SmA 
4 
-0.65 
-0.9 
-0.65 
-0.9 
-0.65 
-0.9 
-0.65 
-0.9 


Ic"'-10mA. 
18=-1 
mA 
See 
-0.3 
-0.3 
-0.3 
-0.3 
Collector-Emitter 


VCEbad 
Note 
V 
Saturation 
Voltage 
Ie = -SOmA. 
IB '" -5mA 
4 
-0.5 
-0.5 
-0.5 
-0.5 


Small-Signal 


hie 
Common-Emitter 
0.1 
0.6 
0.2 
1.2 
0.1 
0.6 
0.2 
1.2 
kn 


Input 
Impedance 


Small-Signal 


Common-Emitter 
hIe 
40 
160 
SO 
320 
40 
160 
BO 
320 


Forward 
Current 


Transfer 
Ratio 
VCE = -10 
V, 
Ie = -10 mA. 


Small-Signal 
f 
EO 1 kHz 


Common-Emitter 
3x 
3x 
3x 
3x 
h,e 
Reverse Voltage 
10-4 
10-4 
10-4 
10-4 


Transfer 
Ratio 


Small-Signal 


Common-Emitter 
hoe 
200 
200 
200 
200 
jJmho 
Output 


Admittance 


Small-Signal 


Common-Emitter 
VCE = -30 
V, 
IC = -30 mA, 
hfel 
1.5 
2 
1.5 
2 


Forward 
Current 
f= 
100MHz 


Transfer 
Ratio 


Common-Base 


Cabo 
Open-Circuit 
VCB = -20 
V, 
IE = 0, 


10 
10 
10 
10 
pF 
Output 
f= 
100kHz 


Capacitance 


Common-Base 


Cibe 
Open-Circuit 
VEB" 
-1 
V, 
IC = 0, 


75 
75 
75 
75 
pF 
fE 
100kHz 


Input 
Capacitance 


• 


• 


TYPES 2N3634 
THRU 2N3637 
P-N-P SILICON TRANSISTORS 


TEST 
CONDITIONS 


VCE 
= -10 
V, 
IC = -0.5 
mA, 


RG = 1 kn. 
f = 1 kHz 


PARAMETER 
TEST 
CONDITIONSt 
MIN 
MAX 
UNIT 


VCC 
- -100 
V, 
Ie - -50 mA, 


ton 
Turn-On 
Time 
IBllI 
= -5 
mA, 
VBEloffl 
= 4 V, 
400 
ns 


See 
Figure 
1 


VCC 
- 
-100 
V, 
Ie - -50 mA, 


toft 
Turn-Off 
Time 
IBl11 
= -5 
mA, 
'BI2I 
= 5 mA, 
600 
ns 


See Figure 1 


4V~ 
tw 
INPUT 


-5.65 
V --I 


I 
•• ton~ 


--..I 
~UTPUT 


4.1V~ 
tw 


INPUT 


-5.9 V -- 
•, 
I 


:-tOff~ 
r---\: 
OUTPUT 
--..I 
10% 
~ 


NOTES: 
A. 
The 
input 
waveforms 
are supplied by 
a generator 
with 
the 
following 
characteristics; 
Zout - 50 n. 
tr 
IlO; 20 ns, tf" 
20 ns, 


tw "" 20 ~s. duty 
cycle';;; 
2%. 


B. Waveforms are monitored 
on an oscilloscope 
with 
the following 
characteristics: 
tr <; 10 ns, Rin;;' 
100 kil. Gin'" 
5 pF. 


TYPE 2N3680 
DUAL N-P-N SILICON 
TRANSISTOR 


RECOMMENDED 
FOR DIFFERENTIAL 
AMPLIFIERS 


• 
Featuring Matching and Tracking Improvements-over 2N2453, 2N2642, and 2N2920 


• 
Each Triode Electrically Similar to 2N2484 and 2N930 


• 
hFE at 11lA: 80 Min 


• 
Matched from _55° C to 125° C 


• 
Il(VBE1T~BE2): 
51lvrc 
Max, Averaged over Temperature Range 


• 
Also Recommended for Low-Level Flip-Flops, High-Gain Low-Noise Audio 
Amplifiers, 
and Transducer Signal-Conditioner 
Amplifiers 


Dimensions 
without 
tolerance 
desig- 
nate true position. 
Le.ds 
having me)!;i- 
mum diameter 
(0.019") 
measured in 
gaging plana 0.054" 
+0.00'" 
-0.000" 


below 
the 
seating 
plane 
of the 
device 
,hall be within 
0.007" 
of their true 
position 
relative to 8 maximum 
width 
tab. 


1. 
COLLECTOR 
1 
2. 
BASE 
1 
3. 
EMITTER 
1 
5. 
EMITTER 
2 
6. 
BASE 
2 
7. 
COLLECTOR 
2 


Collector-Base 
Voltage 
. 
. 
. 
. 
. 
. 


Collector· Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 
Collector-1-Collector-2 
Voltage 
Lead-to-Case 
Voltage 
Continuous 
Collector 
Current 
Continuous 
Device Dissipation 
at (or below) 2SoC Free-Air Temperature 
(See Note 2) 
Continuous 
Device Dissipation 
at (or below) 2SoC Case Temperature 
(See Note 3) 
Storage Temperature 
Range 
. 
_ . 
. 
. 
. 
. 
. 
. 
. 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


EACH 
TRIODE 
60V 
SOV 
6V 


30mA 
0.3W 
0.6W 
0.6 W 
1.2 W 


-6So C to 200° C 


_300°C_ 


NOTES: 
1. 
This 
value 
applies 
when 
the 
base-emitter 
diode 
is open-circuited. 
2. 
Derate linearly 
to 17SoC free-air temperature 
at the rates of 2 mwtC 
for each triode 
and 4 mW/oC for total 
device. 
3. 
Derate linearly 
to 17SoC case temperature 
at the rates of 4 mW/oC for each triode 
and 8 mW/oC for total 
device. 


• 


• 


TYPE 2N3680 
DUAL N-P-N SILICON 
TRANSISTOR 


*electrical 
characteristics 
at 25° C free-air temperature 
(unless otherwise 
noted) 


individual 
triode characteristics 
(see note 4) 


PARAMETER 
TEST CONDITIONS 
MIN MAX UNIT 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC=10~A. 
IE" 
0 
60 
V 


V(BR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ic-10mA. 
IB = O. 
See 
Note 
5 
50 
V 


V(BR)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE' 
10~A. 
IC' 
0 
6 
V 


VCB-4SV. 
IE - 0 
10 
nA 


ICBO 
Collector 
Cutoff 
Current 
TA=1S0'C 
VCB=4SV. 
IE = O. 
10 
~A 


ICEO 
Collector 
Cutoff 
Current 
VCE'SV. 
IB - 0 
10 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB'SV. 
IC' 
0 
10 
nA 


VCE - SV. 
IC-1 
~A 
80 


VCE-SV. 
IC-10~A 
150 
600 


hFE 
Static Forward Current Transfer Ratio 
VCE - SV. 
IC-lO~A. 
TA" 
-SS'C 
4S 


VCE"SV. 
IC-100~A 
22S 


VCE"SV. 
IC' 
1 mA 
300 


VBE 
Base-Emitter 
Voltage 
VCE' 
SV. 
Ic'10mA 
0.6 
O.B 
V 


VCElsatl 
Collector·Emitter 
Saturation 
Voltage 
IB ""a.SmA, 
Ic'10mA 
0.7 
V 


hie 
Small-5ignal 
Common-Emitter 
Input 
Impedance 
7.S 
24 
kfi 


hIe 
Small..signal 
Common-Emitter 
300 
900 


Forward 
Current 
Transfer 
Ratio 
VCE=SV. 
IC" 
1 mA. 
f = 1 kHz 


Small-Signal 
Common-Emitter 
10 x 


h", 
Reverse 
Voltage 
Transfer 
Ratio 
10-' 


hoe 
Small-5ignal 
Common-Emitter 
Output 
Admittance 
4S 
IJmho 


~Iel 
Small-5ignal 
Common-Emitter 


VCE - SV. 
IC' 
500 ~A. 
f "" 30 MHz 
2 
6 


Forward 
Current 
Transfer 
Ratio 


Cobo 
Common-Base 
Open-Circuit 
Output 
Capacitance 
VCB"SV. 
IE - O. 
f'" 
1 MHz 
6 
pF 


Cibo 
Common-Base 
Open-Circuillnput 
Capacitance 
VEB - O.SV. 
IC- O. 
I 
1 MHz 
6 
pF 


PARAMETER 
TEST CONDITIONS 
MIN MAX UNIT 


VCE·SV. 
IC'10~A. 
See 
Note 
6 
0.9 
1 


hFE1 
Static 
Forward-Current 
Gain 
Balance 
Ratio 
VCE = SV. 
IC' 
1oo~A. 
See 
Note 
6. 


hFE2 
TA'" 
-55°C 
to 
125°C 
O.BS 
1 


IVBE1-VBE21 
Base-Emitter-Voltage 
Differential 
VCE - SV. 
IC-lO~A 
3 
mV 


VCE - S V. 
IC-10~A. 
TAll) 
= 2S'C. 
400 


IAIVBE1-VBE2) ATAI 
Base-E mitter- 
Vol tage-Differential 
TAI21 = -SS'C 
~V 


Change 
with 
Temperature 
VCE=SV, 
IC'lO~A. 
TAIl)" 
2S'C. 


TAI2)' 
12S'C 
500 


TEST CONDITIONS 


VCB = SV. 
IE" 
-10 ~A. 
RG = 10 kfi. 


Noise 
Bandwidth'" 
15.7 
kHz, 
See 
Note 
7 


NOTES: 
4. 
The terminals of the triode not under test are open-circuited 
for the measurement of these characteristics. 


5. 
This parameter must be measured using pulse techniques. tw •• 300 liS, duty cycle" 
2%. 


6. 
The lower of the two h F E readings is taken as h F E1. 
7. 
Average Noise Figure is measured in an amplifier 
with 
response down 
3 dB at 10 Hz and 10 kHz and a high-frequency 
rolloff 
of 


6 dB/octave. 


TYPES 2N3702. 
2N3703. A8T3702. 
A8T3703 
P-N-P SILICON TRANSISTORS 


SILECTt 
TRANSISTORSt 


• 
For Medium-Power Amplifiers, 
ClassB Audio Outputs, Hi-Fi Drivers 


• 
Also Available in Pin-Circle Versions ... 
2N5447, 2N5448 


• 
For Complementary Use with 2N3704 thru 2N3706 or A8T3704 thru A8T3706 


These 
transistors 
are 
encapsulated 
in a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 
mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 


deformation. 
These 
devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of 
meeting 
MIL·STD·202C, Method 106B, The transistors are insensitive to light. 


2N3702 
A8T3702 
2N3703 
A8T3703 
, , • 


ECB 
EBC 
DEVICE 


2N3702. 2N3703 
A8T3702. A8T3703 


LEADS 
2 
Collector 


Base 


3 
Base 


Collector 


Collector-Base Voltage 
, 
. 
, 
, 
. 
, 
Collector-Emitter 
Voltage (See Note 1) 
Emitter·Base Voltage 
, 
, 
, 
, 
, 
. 
' 


Continuous 
Collector 
Current 


2N3702 
2N3703 
A8T3702 
A8T3703 
-40 
V* 
-50 
V* 
-25 
V* 
-30 
V* 
-5V* 
-5V* 
_-200mA*_ 
•.. ...1625 mW§\. __ 
\...360 mW:J' 
•..f1.25W§}_ 
\...500 mW* 


_65°C to 150°C* 
4----260°C*----' 
Storage Temperature 
Range 
. 
. 
, 
, 
. 
, 
, 
. 
, 
. 
, 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 


NOTES: 
1. These values apply when the base-emitter diode is open-circuited. 
2. 
Derate the 625-mW rating 
linearly 
to 
150°C free-air temperature 
at the rate of 5 mW/oC. Derate the 360-mW (JEDEC registered) 
rating linearly 
to 150°C free-air temperature 
at the rate of 2.88 mW/oC. 
3. 
Derate the 
1.26·W rating 
linearly 
to 
150°C lead temperature 
at the rate of 
10 mW/oC. Derate the 500-mW 
(JEDEC registered) 
rating 
linearly 
to 150°C lead temperature 
at the rate of 4 mW/oC. Lead temperature 
is measured on the collector 
lead 1/16 inch 
from the case. 
-The 
asterisk 
identifies 
JEDEC 
registered data for 
the 2N3702 
and 2N3703 
only. 
This data sheet contains 
all applicable 
registered data in 
effect at the time of publication. 
tTradamark 
of Texas Instruments 
tU.S. Patent No. 3,439.238 
§Tex81 Instrumenn 
guarantee. these values In addition 
to the JSOEC registered value. which are also shown. 


• 


TYPES 2N3702. 
2N3703. 
ABT3702. A8T3703 


P-N-P SILICON TRANSISTORS 


2N3702 
2N3703 


PARAMETER 
TEST CONDITIONS 
ABT3702 
ABT3703 
UNIT 


MIN 
MAX 
MIN 
MAX 


Collector-Base 
VIBRICBO 
IC = -100.A, 
IE = 0 
-40 
-50 
V 
Breakdown 
Voltage 


Collector-Emitter 
VIBRICEO 
IC= -10mA, 
IB = 0, 
See 
Note 
4 
-25 
-30 
V 
Breakdown 
Voltage 


Emitter-Base 
V(BRIEBO 
IE = -100 .A, 
le= 0 
-5 
-5 
V 


Breakdown 
Voltage 


ICBO 
Collector 
Cutoff 
Current 
VCB = -20 V, 
IE = 0 
-100 
-100 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB - 
3V, 
IC- 0 
100 
100 
nA 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE - -5 V, 
Ie - -50 mA, 
See Note 4 
60 
300 
30 
150 


VBE 
Base--Emitter 
Voltage 
VCE' 
-5 V, 
Ie: -50 mA, 
See Note 4 
-0.6 
-1 
-0.6 
-1 
V 


Collector-Emitter 
VCE(satl 
Saturation 
Voltaoe 
'B""-5mA. 
Ie = -50 mA. See Note 4 
-0.25 
-0.25 
V 


'T 
Transition 
Frequencv 
VCE' 
-5 V, 
Ie = -50 mA, 
See Note 5 
100 
100 
MHz 


Cobo 
Common-Base 
Open-Circuit 
VeB = -10 V, 
IE = 0, 
f= 1 MHz 
12 
12 
pF 
Output 
Capacitance 


NOTES: 
4. 
These 
parameters 
must 
be measured 
using 
pulse 
techniques, 
tw = 300 
~s, duty 
cycle 
<; 2%. 


5. 
To obtain 
fT. the Ihfe I response with frequency 
is extrapolated 
at the fate of -6 
dB per octave from 
f 
- 
20 MHz to the frequency 


et which Ihfe 1= 1. 


·The asterisk identifies JEDEC registered data for the 2N3702 
and 2N3703 
only. 


FREE-AIR TEMPERATURE 
LEAD TEMPERATURE 
DISSIPATION 
DERATING 
CURVE 
DISSIPATION 
DERATING 
CURVE 
:;: 
800 
:;: 
1600 
E 
E 


I 
I 
c: 
700 
c: 


0 
0 
1400 
.;:; 
.~ 
.• 
.~ 
600 
.~ 
1200 
0 
0 
., 
., 
u 
500 
u 
1000 
'> 
.~ 
"a 
a 
~ 
400 
~ 
800 
::l 
::l 
0 
0 
::l 
::l 
c: 
300 
c: 


.;:; 
.;:; 
600 
c: 
c: 
0 
0 
u 
u 


E 
200 
E 
400 


::l 
::l 
E 
E 
'x 
100 
'x 
200 
i 
'"::;: 


I 
I 
f- 
0 
f- 
0 
<>. 
<>. 


0 
25 
50 
75 
100 
125 
150 
0 
25 
50 
75 
100 
125 
150 


TA-Free-Air 
Temperature- °c 
TL -Lead 
Temperature-Oc 


FIGURE 1 
FIGURE 2 


TYPES 2N3704 
THRU 2N3706. A8T3704 THRU A8T3706 


N-P-N SILICON TRANSISTORS 


SILECTt TRANSISTORSt 


• 
For Medium-Power Amplifiers, ClassB Audio Outputs, Hi-Fi Drivers 


• 
Also Available in Pin-Circle Versions ... 
2N5449, 2N5451 


• 
For Complementary Usewith 2N3702, 2N3703 or A8T3702, A8T3703 


These 
transistors 
are 
encapsulated 
in 
a 
plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 
mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 


deformation. 
These devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 
MIL-STD-202C, 
Method 
106B. The transistors 
are insensitive 
to light_ 


+0005 
-1r 
OOSO(NOTE 
A) 
~ 
FO'60 
-0035 


I 
0100+000S:~'OO+OOOS 
'~~e 
-0020 
- 
-,,,, 
+0005 
OilS 
_ 
_; 
_ 


-0025 
ML 
0100 
- 
3 
L----=.' - 
: 0 005 
:1 
'200 
, 
+0010 
0500 MIN 
l_,O2O -l--- 
-J 00".'00' 
,,,.,, 
00,,"::::::1 


2N3704 
A8T3704 


2N3705 
A8T3705 


2N3706 
A8T3706 
, , • 


ECB 
EBC 
OEVICE 


2N3704, 2N3705, 2N3706 
A8T3704. A8T3705. A8T3706 


LEAO 


2 


Collector 
Base 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 


Continuous 
Collector 
Current 


Continuous 
Device Dissipation 
at (or below) 
2SoC 
Free-Air 
Temperature 
(See Note 
2) 


2N3704 
2N3705 
A8T3704 
2N3706 


A8T3705 
A8T3706 


50 V' 
40 V' 


30V' 
20V' 


5 V' 
5 V' 


-SOOmA- 
•.. f625 mw§}_ 


l..360 
mW' 
•..f125W§,\_ 


l..500 
mW') 
_65° C to 150° C· 


.....--260° 
C*--- 


Continuous 
Device Dissipation 
at (or below) 25°C Lead Temperature 
(See Note 3) 


Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 


NOTES: 
1. These values apply when the base-emitter diode is open·circuited. 
2. 
Derate the 625-mW rating linearly 
to 150°C free-air temperature at the rate of 5 mW/oC. Derate the 360-mW (JEDEC registered) 


rating linearly to 150o~ fre~-air temperatu:e 
at the rate of 2.88 mW/oC. 
° 
. 


3. 
Derate the 
1.25·W rating ltnearly 
to 150 C lead temperature 
at the rate of 10 mW/ 
C. Derate the 500-mW (JEDEC regIstered) 


rating linearly 
to 150°C lead temperature 
at the rate of 4 mW/C. 
Lead temperature 
is measured on the collector 
lead 1/16 inch 
from the case. 


·The asterisk identifies 
JEDEC registered data for the 2N3704, 
2N3705, 
and 2N3706 
only. 
This data sheet contains all applicable registered 


data in effect at the time of publication. 


tTrademark 
of Texas Instruments. 


tU.s. Patent No. 3.439,238. 
§Texas Instruments guarantees these values in addition 
to the JEDEC registered values which are also shown. 
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TYPES 2N3704 
THRU 2N3706. 
A8T3704 THRU A8T3706 
N-P-N SILICON TRANSISTORS 


2N3704 
2N3705 
2N3706 


PARAMETER 
TEST CONDITIONS 
A8T3704 
A8T3705 
A8T3706 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Collector-Base 
VIBRICBO 
IC' 
100~A. 
IE' 
0 
50 
50 
40 
V 
Breakdown 
Voltage 


Collector-Emitter 
Ie - 
10 mA, 
IB 
O. 
VIBRICEO 
30 
30 
20 
V 
Breakdown 
Voltage 
See Note 4 


Emitter-Base 
VIBRIEBO 
IE = 100 ~A. 
IC' 
0 
5 
5 
5 
V 
Breakdown 
Voltage 


ICBO 
Collector 
Cutoff 
Current 
VCB' 
20V. 
IE' 
0 
100 
100 
100 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB 
3 V. 
IC 
0 
100 
100 
100 
nA 


Static 
Forward 
Current 
VCE-2V. 
Ie 
- 
50 mA, 
hFE 
100 
300 
50 
150 
30 
600 


Transfer 
Ratio 
See 
Note 
4 


VBE 
Base-Emitter 
Voltage 
VCE =2V. 
IC - 100 mA. 


0.5 
1 
0.5 
1 
0.5 
1 
V 
See Note 4 


Collector-Emitter 
'B::: SmA, 
Ie"'" 
100 mA. 
VCElsatl 
0.6 
0.8 
1 
V 
Saturation 
Voltage 
See Note 4 


IT 
Transition 
Frequency 
VCE-2V. 
Ic-SOmA. 
100 
100 
100 
MHz 
See Note 5 


Cabo 
Common-Base 
Open-Circuit 
VCB'tOV. 
IE' 
O. 
12 
12 
12 
pF 
Output 
Capacitance 
f:: 1 MHz 


NOTES: 
4. 
These 
parameters 
must 
be measured 
using pulse 
techniques. 
tw = 300 
JJ.S, dutY cycle" 
2%. 


5. 
To obtain 
fT. the 
~fel 
response 
with 
frequency 
is extrapolated 
at the rate of -6 
dB per octave 
from 
f = 20 MHz to the frequency 


at which )hfel = 1. 


z.o 


lB 
!f. 
10 
'. 
> 
I., 
fA" 25°C 


~ 


Se. Notl4 
1.' 
~ I.Z 
~ 1.0 
~ 


~ 


o. 


0.' 


0.' 


O.Z 


0 
0.1 
10 
100 
1000 


TYPES 2N3707 THRU 2N3711. A5T3707 THRU A5T37U. ABT3707 THRU ABT3711 


N-P-N SILICON TRANSISTORS 


SILECTt TRANSISTORS~ 


• 
Ideal for Low-Level Amplifier Applications 


• 
RuggedOne-PieceConstruction with In-Line Leadsor Standard TO-18 100-mil 
Pin-Circle Configuration 


• 
Recommendedfor Complementary Usewith 2N4058 thru 2N4062, A5T4058 thru 
A5T4062, or A8T4058 thru A8T4062 


mechanical data 


These 
transistors 
are 
encapsulated 
in 
a plastic 
compound 
specifically 
designed for 
this 
purpose, 
using a highly 
mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 
deformation. These devices exhibit stable characteristics under high-humidity conditions and are capable of meeting 
MIL-STD-202C, 
Method 
106B. The transistors 
are insensitive 
to light. 


2N3707 THRU 2N3711. AST3707 THRU AST3711 


"ALL JEDEC TO-92 DIMENSIONS AND NOTES ARE APPLICASLE 


1r.... 
(NO" 
A/ 
~" 
•• !~= 
~B 
".. 
!~=I, I 
" •• !~: 


~tmoJ: 
-- 
-; 
- 
~ 


~ 
~:s:o.~~ 
~ 
l:o~o+--- uoo~ 
' 
~0310 
OOSO::t:0005 
:I LlAOS o.017:~= 


NOTES; 
A. 
Lead diameter 
is not controlled 
in this area. 
B. All dimensions are in inches. 


LEAD 
DEVICE 
1 
2 
3 


2N3707 
thru 
2N3711 
Emitter 
Collector 
Base 


AST3707 thN AST3711 
Emitter 
Base 
Collector 


0.015 


0>:7 o€d=~=A=)====1 


0.1151 
I 
O.500MIN-J 


::1:0.005 
NOTES: 
A. 
Lead diameter is not controlled 
in this area. 


B. Leads having maximum 
diameter 
(0.019) shall be within 
0.007 of their 


true 
positions 
measured in the gaging plane 0.054 
below 
the seating 


plane of the device relative to a maximum 
diameter package. 


C. All dimensions are in inches. 


0.011~:'-:: tKA. 


.UADS 


'.COl.LKTOI: 


absolute maximum ratings at 25'C free-air temperature (unlessotherwise noted) 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 
Continuous 
Collector Current 


Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 


2N3707 
AST3707 


thru 
thru 


2N3711 
AST3711 
, , • 
ECB 
EBC 


30 V' 
30 V' 


6 V' 
_ 
30 mA' 


f625 
mW§ 
. 
1}60 mW' 


_65°C 
to 150°C' 


260°C' 


Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
_ 


NOTES: 
1. This value applies when the base-emitter diode is open-circuited. 
2. 
Derare the 625-mW rating 
linearly 
to 
150°C free·air temperature 
at the rate of 5 mW/oC. Derate the 360·mW (JEDEC register~) 


rating linearly 
to 150°C free-air temperature 
at the rate of 2.88 mWiC. 


"The asterisk identifies 
JEDEC registered data for 
the 2N3707 through 
2N3711 
only. This data sheet contains all applicable registered data in 
effect at the time of publication. 


tTrademark 
of Texas Instruments 


tV.S. 
Patent No. 3.439,238 


§Texas Instruments 
guarantees this value in addition 
to the JEDEC registered value which is also shown. 


2N3707 THRU 2N3711. A5T3707 THRU A5T3711. A8T3707 THRU A8T3711 


N-P-N SILICON TRANSISTORS 


2N3707 
2N3708 
2N3709 
2N3710 
2N3711 


A5T3707 
A5T3708 
A5T3709 
A5T3710 
A5T3711 


PARAMETER 
TEST CONDITIONS 
UNIT 
A8T3707 
A8T3708 
A8T3709 
A8T3710 
A8T3711 


MIN MAX 
MIN MAX 
MIN MAX 
MIN MAX 
MIN MAX 


Collector-Emitter 
VIBRlCEO 
'e"" 
1 mA, 
IB ~ 0 
30 
30 
30 
30 
30 
V 
Breakdown 
Voltage 


Collector 
Cutoff 
100 
100 
nA 
ICBO 
VCB~20V, 
IE ~ 0 
100 
100 
100 


Current 


IE80 
Emitter 
Cutoff 
Current 
VEB' 
6 V, 
IC - 0 
100 
100 
100 
100 
100 
nA 


Static 
Forward 
Current 
VCE ~ 5 V, 
'C-l00#A 
100 
400 


hFE 
Transfer 
Ratio 
VCE ~ 5 V, 
le= 
1 mA 
45 
660 
45 
165 
90 
330 
180 
660 


VBE 
Base-Emitter 
Voltage 
VCE - 5 V, 
Ie"" 
1 mA 
0.5 
1 
0.5 
1 
0.5 
1 
0.5 
1 
0.5 
1 
V 


Collector-Emitter 


VCE(satl 
IB,0.5mA, 
IC~ 10mA 
1 
1 
1 
1 
1 
V 
Satu ration 
Vol tage 


Small-Signal 
VCE~5V, 
IC - 100 #A, 
100 
550 


Common-Emitter 
f - 
1 kHz 
hie 
Forward 
Current 
VCE ~ 5 V, 
Ie=- 
1 mA, 


45 
800 
45 
250 
90 
450 
180 
800 
Transfer 
Ratio 
f:: 1 kHz 


• 
*operating 
characteristics 
at 25°C free-air temperature 


2N3707, 


PARAMETER 
TEST CONDITIONS 
A5T3707, A8T3707 
UNIT 


MIN 
TYP 
MAX 


F 
Average 
Noise 
Figure 
VCE~5V, 
IC=l00JiA. 
RG ~ 5 kn, 


1.9 
5 
d8 
Noise Bandwidth:: 
15.7 
kHz, 
See Note 3 


NOTE 
3: 
Average Noise Figure 
is measured in an amplifier 
with 
response down 
3 dB at 10 Hz and 10 kHz 
and a high-frequency 
rolloff 
of 
6 dB/octave. 
·The asterisk identifies JEDEC 
registered data for 2N3707 
through 2N371 1 only. 


;: 
800 
E 
Ic: 
700 
0.~ 
0. 
.~ 
600 
0 


Q> 
U 
500 
.; 


Q>0 
:; 
400 
0 
:Jc: 
300 
-., 
c:0u 
E 
200 
:J 
E'x 
100 
~ 
If- 
0 
Q. 


0 


TYPES 2N3724. 
2N3724A. 
2N3725. 2N3725A 
N-P-N SILICON TRANSISTORS 


FAST, HIGH-VOLTAGE, 
HIGH-CURRENT 
CORE DRIVERS 


• 
hFE Guaranteed from 10 mA to 1.5 A 


• 
Guaranteed Switching Times at One Ampere (2N3724A. 2N3725A) 


2N3724 
2N3724A 
2N372S 
2N3725A 
UNIT 


(olle,tor-Bose 
Voltage 
SO" 
SO" 
V 


(olle<lor-Emitter 
Voltage (See Note 1) 
30" 
SO" 
Y 


Eminer-Bose Voltage 
6" 
6" 
Y 


Continuous (olledor 
Current 
0.5" 
1.2" 
0.5" 
1.2" 
A 


Peak Collector (urrent 
(See Note 2) 
1.75" 
1.75" 
A 


(ontinuous 
Devi,e Dissipation at (or below) 2S0( 
0.8" 
I" 
0.8" 
I" 
W 
free-Air Temperature 
(See Note 3) 


(ontinuous 
Devite Dissipation at (or below) 2S0( 
lOt 
lOt 
lOt 
lOt 


W 
(ose Temperature 
(See Note 4) 
3.5" 
5" 
3.5" 
5" 
Storage Temperature 
Ronge 
-65 
10 200" 
-65 
10 200" 
O( 


Lead Temperature 
Ji'. In,h from Cose for 60 Setonds 
300" 
300" 
O( 


NOTES: 
1. These values apply between 0.01 mA and 500 mA collector 
curfent 
when the bas&-emitter diode is open-circuited. 


2. 
This value applies for lquere-Wav8 
pulses. tp - 300 /-Is,duty 
cycle <: 2%. 
3. 
For the 2N3724 
and 2N3725. 
derate 
lin •• rly to 200°C 
fr ••• 
lr tamperatur. 
at the rate of 4.57 
mWiC. 


For the 2N3724A 
and 2N3725A. 
darate lin •• rly to 200°C fr •• -air tamp.ratur. 
at the rat. 
of 5.71 mWiC. 
4. 
Oerata 
the 
lO-watt 
rating 
linearly 
to 200°C 
case temp.ratur. 
at the rate of 57.1 
mW;C. 
Carata 
the JECEC 
registet'"ed ratings 
linearlv 
to 200°C 
case tamperature 
at the rates of 20 mW;C 
for the 2N3724 
and 2N3725 
and 28.6 
mW;C 
for the 
2N3724A 
and 
2N3725A. 


• 


• 


TYPES 2N3724. 
2N3724A. 
2N3725. 2N3725A 
N-P-N SILICON TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
2N3724 
2N3724A 
2N372S 
2N372SA 
UNI 
MINMAX 
MINMAX 
MINMA 
MIN 
MAX 


Vt.}elQ 


(ollellor-Bose 
Ie = 10/-LA, 
I, = 0 
SO 
SO 
BO 
BO 
V 
Breakdown Volloge 


VI_leEo 


Collellor-Emiller 
Ie = 10 mA, 
I. = 0, 
See Nole S 
30 
30 
SO 
SO 
V 
Breakdown Vollage 


VIIRICES 


(allellor-Emiller 
Ie = 10/-LA, 
V", = 0 
SO 
SO 
BO 
80 
V 
Breakdown Voltage 


VIIRIEIO 


Emiller-Bose 
I, = 10 /-LA, Ie = 0 
6 
6 
6 
6 
V 
Breakdown Voltage 


Ve• - 
40 V, 
I, - 
0 
1.7 
0.5 
iLA 


Ve• 
40 V, 
I, 
0, 
TA 
l000( 
120 
50 
p.A 
lelQ 
Collellor (uloff (urrenl 
Ve• - 
60 V, 
I, = 0 
1.7 
O.S p.A 


Ve• - 
60 V, 
I, - 
0, 
TA 
- 
1000( 
120 
SO p.A 


ICES 
(allellor 
(uloff (urrent 
Ve, - 
SO V, 
V" - 
0 
10 
10 
p.A 


Ve, - 
80 V, 
V", - 
0 
10 
10 
/-LA 


I. 
Base Current 
Ve, - 
SO V, 
V", - 
0 
-10 
-10 
JJ.A 


Ve, - 
BOV, 
V", - 
0 
-10 
-10 
/-LA 


Ve, 
1 V, 
Ie - 
10 mA 
30 
30 
30 
30 
Ve, - 
1 V, 
le-l00mA 
60 
150 
60 
ISO 
60 
150 
60 
150 


Vo, - 
1 V, 
Ie - 
100 mA, 


30 
30 
30 
30 
TA = -SSO( 


Stali, forward (urrenl 
Ve, - 
1 V, 
Ie - 
300 mA 
See 
40 
40 
40 
40 
h•• 
Transfer Rolia 
Ve, - 
1 V, 
Ie - 
SOOmA 
Nale 
3S 
35 
3S 
3S 
Ve, - 
1 V, 
Ie - 
SOOmA, 
S 
20 
20 
20 
20 
TA = -.sSO( 


Ve, - 
2 V, 
Ie - 
800 mA 
2S 
30 
20 
2S 
Ve, - 
S V, 
Ie - 
1 A 
30 
30 
2S 
2S 
Ve, - 
5 V, 
le-1.5A 
2S 
20 


-1 
mA, 
Ie - 
10 mA 
0.76 
0.76 
0.76 
0.76 
V 


- 
10 mA, 
Ie - 
100 mA 
See 
0.86 
0.86 
0.86 
0_86 
V 


V" 
Bole-Emitter Voltage 
- 
30 mA, 
Ie - 
300 mA 
Nate 
1.1 
1 
1.1 
1 
V 


- 
SO mA, 
Ie - 
SOOmA 
0.8 
1.1 
O.B 
1.1 
0.8 
1.1 
0.8 
1.1 
V 


- 
BOmA, 
Ie - 
800 mA 
S 
1.5 
1.3 
1.3 
V 
1.5 


= 100 mA, Ie = 1 A 
1.7 
0.9 
1.4 
1.7 
0.9 
1.4 
V 


- 
1 mA, 
Ie - 
10 mA 
0_2S 
0.2S 
0_2S 
0.2S 
V 


- 
10mA, 
Ie - 
100 mA 
See 
0.2 
0.2 
0.26 
0.26 
V 


(ollellar-Emiller 
- 
30 mA, 
Ie - 
300 mA 
Nale 
0.32 
0.32 
0.4 
0.4 
V 


YCEfutl 
Soluralian 
Voltage 
- 
SO mA, 
Ie - 
SOOmA 
5 
0.42 
0.42 
0.S2 
0.S2 
V 


- 
80 mA, 
Ie - 
800 mA 
0.6S 
0.6S 
0.8 
0.8 
V 


- 
100 mA, Ie - 
1 A 
O.7S 
O.7S 
0.9S 
0.9 
V 


Ih••1 


Small·Signal (amman·Emiller 


e, = 10 V, 
Ie = SOmA, f = looMNz 
3 
3 
3 
3 
Forward (urrenl 
Tranlfer Ralia 
c..., 
(amman·Bose 
Open·Orcuit 
Ve• = 10V, 
I, = 0, 
f = 1 MHz 
12 
12 
10 
10 
pI 
Oulpul (apadlan,e 


(i•• 
Common-Bose Open·Orluil 
V" = O.S V, 
Ie = 0, 
f = 1 MHz 
SS 
SS 
55 
SS 
pI 
Input (apodlan,e 


HofE 5: Th.JI ,llramtftn 
mllst be m'aur,d 
using puIs. Itchniquis. 
tp = 300 Jll, duty (yel. S 1%. 


" JEDECr'llllmcl "'a 


TYPES 2N3724, 
2N3724A. 
2N3725. 2N3725A 
N-P-N SILICON TRANSISTORS 


TEST CONDITIONSt 
2N3724 
2N3724A 
2N372S 
2N372SA 
UNIT 
PARAMETER 
MAX 
MAX 
MAX 
MAX 


I. 
Delay Time 
Ie = 500 mA, 
10 
10 
10 
10 
ns 


!, 
Rise Time 
1',,1 = SO mA, 
V"lo," = -3.8 
V, 
30 
30 
30 
30 
ns 


l~ 
Turn-On 
Time 
R, = 58 n, 
See Figure 
1 
35 
35 
35 
35 
ns 


!, 
Storage lime 
Ie - 
500 mA, 
50 
SO 
SO 
SO 
ns 


If 
Fall Time 
1',,1 = SO mA, 
1'111 = -SO 
mA, 
25 
25 
30 
30 
ns 


toff 
Turn-Off Time 
R, = 58 n, 
See Figure 1 
60 
60 
60 
60 
ns 


Ie = 1 A, 
I~ 
Turn-On Time 
1',,1 = 100 mA, 
Vse1off] = -2 
V, 
30 
30 
ns 
R, = 30 n, 
See Figure 2 


Ie - 
1 A, 


toff 
Turn·Off Time 
1',,1 = 100 mA, 
1'111 = -100 
mA, 
SO 
SO 
n, 


R, = 30n, 
See Figure 3 


1 _F 


INPUTLf 


2Q 


NOTES, 
o. 
Th, 
input 
wonforms 
art 
supplied 
by 
Q gen.rolor 
wifh 
th. 
following 
(haratftrisliu: 
lout = SO n. 
" 
~ 
1 nt, 
If 
::; 
1 n1, 'p = I ~s. 
duty 
'Yd. 
:::; 
2%. 


b. Th, 
wonforms 
or. 
ml)/lilor,d 
on on otdilosupi 
wilh 
1111following 
tharn(letisliu: 
Ir 
::;: 
1 ns, lIin 
~ 
100 kO. (in:::; 
7 pF . 


• JEDEC"gisl.r.d 
dolo 


• 


• 


TYPES 2N3724. 2N3724A. 2N3725. 2N3725A 
N-P-N SILICON TRANSISTORS 
T=L 


I 
I 


~ 
I~ 
r+- 
I 


~: 
OUTPUT 
~ 
90"oL--./ 
r=L 
Il+ 
loff~ 
I 
I 


~ 


TEST CIRCUIT 
VOLTAGE 
WAVEFORMS 


fiGURE 
3 - 
l-AMPERE 
TURN-OFF 
TIME 
(2N3724A 
AND 
2N3725A) 


NOTES, 
o. The 
input 
wllveform~ howl 
the 
following 
(horo(leri~liu: 


For measuling 
11iln-on 
lime: 
I, 
~ 
2 Ill, 'p = 200 nl, duly 
<yde 
~ 
21•. 


for 
rn'lliufillg 
lurn-off 
lime: 
If 
~ 
Jill, 
Ip = 200 
III 10 10 pl. 
dUly 
cyelt = 2%. 


THERMAL INFORMATION 


FREE-AIR TEMPERATURE 
DISSIPATION 
DERATING 
CURVE 
~ 
1.2 
c:o 
.~ 
.~ 
o 
1l 
">"o 
g 
0.6 
:0c: 
""c:8 
E 
:0 
E 
"x 
~ 
I... 
"- 
25 
50 
75 
100 
125 150 
175 200 


TA-Free-Air 
Temperature- 
°c 


FIGURE 4 


~ 
:0o 
:0 
c: 
""c:8 
E 
:0 
E 
"x 
~ 
~ 
0 
"- 
0 
25 
50 
75 
100 125 150 
175 200 


Tc-Case 
Temperature- 
°c 


FIGURE 5 


TYPE Q2T3725 


QUAD N-P-N SILICON TRANSISTOR 


FAST, HIGH-VOLTAGE, 
HIGH-eURRENT 
CORE DRIVERS 


(TOP 
VIEW) 
• 
h FE Guaranteed at 100 mA and 500 mA 


• 
V(BR)CEO 
... 
40 V Min 


• 
V(BR)CBO 
_.. 60 V Min 


• 
VBE and VCE(sat) Guaranteed at 100 mA and 500 mA 


• 
ton 
35 ns Max at 500 mA 


• 
toff 
65 ns Max at 500 mA 


• 
Monolithic 
Version Available ... 
T1S127 


~ 


t._'... 
"M 
Il 
MOMO_ 
_ "M~' 
_~.'NG"_ 


"" 
.••...•.,.. 
.,r:~:C:' 


, 
, 


NOTES: 


8. 
The 
true-position 
pin 
spacing 
is 0.100 
between 
centeriinM. 
Each 
pin 
center· 


line 
is located 
within 
0.010 
of 
its true 


longitudinal 
position 
relative 
to 
pins 4 


and 11. 


b. 
All 
dimensions 
are 
in 
inches 
unless 
otherwise 
noted. 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 
. 
. 
. 


Continuous 
Collector 
Current 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
2) 


Storage 
TemPerature 
Range 
. 
. 
. 
. 
. 
. 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 


EACH 
TOTAL 


TRIODE 
DEVICE 
60V 
40 V 
6V 


500 mA 


0_5 Wt 
1.5 'Wt 
-55°C 
to 150°C 
260°C 


• 


TYPE Q2T3725 
QUAD N-P-N SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VlBR1CBO 
Collector-Base 
Breakdown 
Voltage 
IC='O~A, 
IE = a 
60 
v 


VlBR1CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie'" lOrnA, 
lB' 
0, 
See Note 3 
40 
V 


VIBRICES 
Collector-Emitter 
Breakdown 
Voltage 
IC - 10~A, 
VBE - a 
60 
V 


VlBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE -lO~A, 
IC - a 
6 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB - 40 V, 
IE - a 
, 
~A 


VCE' 
, V, 
Ie'" l00mA 
60 
200 
hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
See Note 3 


VCE - , V, 
IC - 500 mA 
30 


le=10mA, 
Ie:: l00mA 
0.B6 
VBE 
Base-E mitter 
Voltage 
See Note 3 
V 


IB-50mA, 
IC - 500 mA 
0.8 
, 


Ie-lOrnA, 
IC-1OOmA 
0.26 


VCElsatl 
Collector-Emitter 
Saturation 
Voltage 
See Note 3 
V 


IB-50mA, 
Ie - 500 mA 
0.52 


~fel 
Small-Signal Common-Emitter 
VCE' 
'OV, 
IC' 
50 mA, 
f = 100 
MHz 
2.5 


Forward 
Current 
Transfer 
Ratio 


Cabo 
Common·Base 
Open-Circuit 
Output 
Capacitance 
VCB -lOV, 
IE - 0, 
f- 
1 MHz 
,0 
pF 


Gibe 
Common-Base 
Open-Circuit 
Input 
Capacitance 
VEB - 0.5 V, 
IC' 
0, 
f= 
1 MHz 
70 
pF 


NOTE 
3: 
These 
parameters 
must 
be measured 
using 
pulse 
techniques. 
tw" 
300 
~s. duty 
cycle" 
2%. 


• 
switching 
characteristics 
at 25°C free-air temperature 


PARAMETER 
TEST CONDITIONS 
MAX 
UNIT 


ton 
Turn-On 
Time 
Ie"" 500 mA, 
IB('I 
= 50 mA, VBEloffl' 
-3.8 V, 
35 
ns 


RL' 
58 n, 
See Figure 
1 


tof1 
Turn-Off 
Time 
IC' 
500 mA, 
IBl'l 
- 50 mA, IBl21 • -50 mA, 
65 
ns 


RL - 5Bn, 
See Figure 
1 


PARAMETER 
MEASUREMENT 
INFORMATION 


+30 V 


INPUT1'~F 


62 n 


FIGURE 1-5oo-mA SWITCHING TIMES 


NOTES: 
e. 
The 
input 
waveforms 
are 
su~plied 
by 
a generator 
with 
the 
following 
characteristics: 
Zout 
- 50 n, tr '" 1 ns, tf" 
1 ns, tw 
==: 1 IAs. 


duty cycle" 
2%. 


b. 
The 
waveforms 
are 
monitored 
on an oscilioSCOP9 
with 
the 
following 
characteristics: 
tr" 
1 ns, Ain;;" 
100 kn. Cin" 7 pF. 


TYPES 2N3734. 2N3735 
N-P-N SILICON TRANSISTORS 


FOR HIGH·CURRENT, 
HIGH·SPEED SWITCHING AND DRIVER 
APPLICATIONS 


• 
hFE Guaranteed from 10 mA to 1.5 A 


• 
Guaranteed Switching Times at One Amp 


Collector-Base 
Voltage 
. 
. 
. 
. 
. 
. 
. 
Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 
. 


Continuous 
Collel'tor 
Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2 


Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 


Storage Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


2N3734 
2N3735 
50V' 
75V' 


30V' 
50V' 


5 V' 
5 V' 


~1.5A*-" 
"---'lW· 
~ 
_J1owt}_ 
'\.4 W' 


_ 
-65°C 
to 200° C'_ 


{ 
300°Ct} 
- 
230°C' 
- 


NOTES: 
1. These value. 
apply between 0 and 100 mA collector 
current 
for 2N3734 
or 0 and 40 mA for 2N3735 when the bas•.• mitter 
diode 


Is open-cIrcuited. 


2. 
O.rate 
line.rly 
to 200°C 
fr •• ·.ir temperature 
at the rate of 5.71 
mWt'C. 


3. 
Oerate 
the 
10-watt 
rating 
line.rly 
to 200°C 
case 
temperature 
at the 
rate 
of 57.1 
mW;C. 
Derate 
the 4-wan (JEDEC 
registertld) 
rating 
line.rly 
to 200°C 
ca.e 
temperature 
at the rate of 22.8 
mWI'C. 


~h. 
JEOEC 
registered 
outline 
for these 
devices 
is TO-S. 
TO-39 
1alls within 
TO-S with 
the exception 
of lead length. 
·JEOEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the time 
of publication. 
tThese 
values 
are guaranteed 
by Texas 
Instruments 
in addition 
to the JEOEC 
registered 
values 
which 
are also shown. 


• 


• 


TYPES 2N3734. 2N3735 


N-P-N SILICON TRANSISTORS 


2N3734 
2N3735 
PARAMETER 
TEST CONOITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC: 
lO~A, 
IE: 
0 
50 
75 
V 


VIBR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie"" 
lOrnA, 
IB: 
0, 
See Note 4 
30 
50 
V 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE" 
10~A, 
IC 
0 
5 
5 
V 


VCE 
25V, 
VBE - 
2V 
0.2 


VCE"25V, 
VBE = -2 V, 
TA-loo·C 
20 


ICEV 
Collector 
Cutoff 
Current 
~A 


VCE-40V, 
VBE - 
2V 
0.2 


VCE - 40V, 
VBE - -2 V, 
TA-l00°C 
20 


VCE"25V, 
VBE--2V 
0.3 
IBEV 
Base Cutoff 
Current 
~A 


VCE -40V, 
VBE" 
-2V 
0.3 


VCE - 1 V, 
Ic"10mA 
35 
35 


VCE - 1 V, 
IC = 150 mA 
40 
40 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE = 1 V, 
IC = 500 mA 
See Note 4 
35 
35 


VCE - 1.5 V, 
IC- 
1 A 
30 
120 
20 
eo 


VCE • 5 V, 
IC" 
1.5 A 
30 
20 


IB - 1 mA, 
Ic-lOmA 
O.B 
0.8 


IS-15mA. 
IC-l50mA 
1 
1 


VBE 
Base-Emitter 
Voltage 
See Note 4 
V 


IB - 50mA, 
IC - 500 mA 
1.2 
1.2 


IB - 100 mA, 
IC -1 
A 
0.9 
1.4 
0.9 
1.4 


IB'l 
mA, 
IC' 
10mA 
0.2 
0.2 


IB-15mA. 
Ic-l50mA 
0.3 
0.3 


VCElsat) 
Collector-Emitter 
Saturation 
Voltage 
See Note 4 
V 


IB - 50 mA, 
IC - 500 mA 
0.5 
0.5 


IS::: 
100 
mA, 
IC = 1 A 
0.9 
0.9 


~fel 


Small-Signal 
Common-Emitter 
VCE = 10V, 
IC = 50 mA, 
f= 100 MHz 
3 
2.5 


Forward 
Current 
Transfer 
Ratio 


Cobo 


Common-Base 
Open-Circuit 
VCB: 
10'V, 
IE =0, 
f: 
100kHz 
9 
9 
pF 
Output Capacitance 


Cibo 


Common-Base 
Open-Circuit 
VEB' 
0.5 V, 
IC = 0, 
f: 
100 kHz 
eo 
80 
pF 
Input 
Capacitance 


PARAMETER 
TEST CONOITIONS' 
MAX 
UNIT 


'd 
Delay 
Time 
VCC=30V, 
IC - 1 A, 
IBllI- 
100 mA, 
8 
n, 


t, 
Rise 
Time 
VBEloff) = -2 V, 
See 
Figure 
1 
40 
n, 
•• 
Storage Time 
VCC:30V, 
IC -1 
A, 
IBllI 
- 100 mA, 
30 
n, 


tf 
Fall 
Time 
'BI2) : -100 mA, 
See 
Figure 
2 
30 
n, 


°T 
Total 
Control 
Charge 
IC' 
1 A, 
IB - 100 mA, 
See 
Figure 
3 
10 
nC 


TYPES 2N3734. 2N3735 
N-P-N SILICON 
TRANSISTORS 


tr"'" 
2 ns 


+11. 


1VJ== 
'w •• 200ns 
---=l 


-2 V 
I 
~------ 


I 
I 
I 
----I 
td r-:- 
~t,1-- 


10% 
: 
I 


tt";: 5 ns 


J"=,W= 10t0500~S=J1----- 
I 
--l 


:J--------------+11 V 


INPUT 
~------ 


~ 


O% 
" 
OUTPUT 
90% 
: ",.;~, 
--~., 
I 
I 
---I 
~ 
tf ~ 15 ns 


• 


• 


TYPES 2N3806 
THRU 2N3811 


DUAL P-N-P 
SILICON TRANSISTORS 


TWO TRANSISTORS 
IN ONE PACKAGE 
RECOMMENDED 
FOR 


• 
Differential 
Amplifiers 


• 
High-Gain, Low-Noise Amplifiers 


• 
Low-Level Flip-Flops 


• 
Complementary 
Use With 2N2913 Thru 2N2920 And 
2N2639 Thru 2N2644 Dual N-P-N Transistors 


Otrnen510ns wIthout 
tolerllnOi 
deslgn.ne 
true position. 
le.ch 
l'\aYinglTIII"imum 
diameter 
IO.019"} 
measured 
in gaging 
plane 0.054" -to.001" -0.000" 
below 
the s.eating plane 
01 the device 
snail 
be 
wlthm 
0.001" 
of their true 
poSItions 


tllliJtillll! to 
I 1TIII><lml,lm'w,dth lib. 


1. COLLECTOR 
1 
2. BASE 
1 


3. EMITTER 
1 
5. EMITTER 
2 
6. BASe 2 
7. COLLECTOR 
2 


ALL 
DIMENSIONS 
ARE 


IN 
INCHES 


UNLESSOTHERWtSE 
SPECIFIED 


MIN-MAXhFE 
MAX "'BEl 
- VBE21 
hFE MATCHING 


TYPE 
IIC - -0.1 to -1 mAl 
IIC· 
-l00~AI 
IIC· 
-100 ~AI 


150-450 
300 900 
3mV 
5mV 
10% 
20% 


2N3806 
· 
2N3807 
· 
2N31lO8 
· 
. 
. 


2N3809 
· 
. 
. 


2N3810 
· 
. 
. 


2N3811 
· 
. 
. 


Coliector·Base 
Voltage 
. 
. 
. 
. 
. 
. 
Coliector·Eminer 
Voltage (See Note 1) 


Eminer-Base 
Voltage 
. 
Continuous 
Collector 
Current 
Continuous 
Device Dissipation 
at (or below) 25·C Free·Air Temperature 
(See Note 2) 


Storage Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


-Lead Temperature 
1/16 Inch from Case for 10 Seconds 


EACH 
TOTAL 


TRIODE 
DEVICE 


-60 V 
-60 V 


-5V 


-50mA 
500mW 
600mW 


_65· C to 200· C 
-230·C- 


NOTES: 
1. This value applies when the base-emitter diode is open-circuited. 
2. 
Derate 
linearly 
to 
200°C 
free-air 
temperature 
at 
the 
rates 
of 
2.9 
mW/oC 
for 
each 
triode 
and 
3.4 
mWrC 
for 
total 
device. 
See 


Dissipation 
Derating 
Curve, 
Figure 
1. 


TYPES 2N3806 
THRU 2N3811 


DUAL P-N-P 
SILICON TRANSISTORS 


2N3806 
2N3807 


2N3808 
2N3809 
PARAMETER 
TESTCONOITIONS 
UNIT 
2N3810 
2N3811 


MIN 
MAX 
MIN 
MAX 


V(BR)CBO 
Collector-Base 
Breakdown 
Voltage 
IC - -10 ~A, 
IE - 0 
-60 
-60 
V 


V(BR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie - -10 mA, 
IB -0, 
See Note 4 
-60 
-60 
V 


VIBR)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE = -10~A, 
IC' 
0 
-5 
-5 
V 


VCB= -50 V, 
IE' 
0 
-10 
-10 
nA 
ICBO 
Collector 
Cutoff 
Current 
TA'l50·C 
VCB- -50 V, 
IE - 0, 
-10 
-10 
~A 


lEBO 
Emitter 
Cutoff 
Current 
VEB--4V, 
IC' 
0 
-20 
-20 
nA 


VCE=-5V, 
IC=-lO~A 
100 
225 


VCE- -5V, 
IC'-l00~A 
150 
450 
300 
900 


Static Forward 
Current 
Transfer 
Ratio 
VCE=-5V, 
IC' 
-500 ~A 
150 
450 
300 
900 


hFE 
VCE'-5V, 
IC""-l 
mA 
150 
450 
300 
900 


VCE- -5V, 
Ic=-10mA, 
See Note 4 
125 
250 


VCE=-5V, 
Ie - 
-100 
JJA, 
T A'" 
-5SoC 
75 
150 


VCE--5V, 
IC - -100 ~A 
-0.7 
-0.7 


VBE 
Base-Emitter 
Voltage 
IB - 
lO~A, 
IC' 
-100 ~A 
-0.7 
-0.7 
V 


IB' 
-l00~A, 
IC--1 
mA 
-0.8 
-0.8 


IB:: 
-10J.lA, 
IC - -l00~A 
-0.2 
-0.2 
VCE(sad 
Collector-Emitter 
Saturation 
Voltage 
V 
lB· 
-100 ~A, 
IC--1 
mA 
-0.25 
-0.25 


hie 
Small-Signal 
Common-Emitter 


3 
30 
10 
40 
kn 


Input 
Impedance 


VCE= -10 V, 


Small-Signal 
Common-Emitter 


hIe 
Forward 
Current 
Transfer 
Ratio 
150 
600 
300 
900 


Small-Signal 
Common-Emitter 
IC"'-l 
mA, 
25 X 
25X 
hre 
Reverse 
Voltage 
Transfer 
Ratio 
10-' 
10-' 
f:: 1 kHz 


hoe 
Small-Signal 
Common-Emitter 
5 
60 
5 
60 
~mho 
Output 
Admittance 


hel 


Small-&ignal 
Common-Emitter 
VCE--5V, 
IC' 
-500 ~A, f· 30 MHz 
1 
1 


Forward 
Current 
Transfer 
Ratio 
VCE'-5V, 
'C""-l 
mA, 
f-l00MHz 
1 
5 
1 
5 


Cobo 
Common-Base 
Open-Circuit 
VCB'-5V, 
IE' 
0, 
1·100 
kHz 
4 
4 
pF 


Output 
Capacitance 


Cibo 
Common-Base 
Open-Circuit 
Input 
Capacitance 
VEB' 
-0.5 V, IC' 
0, 
f"" 
100 
kHz 
8 
8 
pF 
• 


• 


TYPES 2N3806 
THRU 2N3811 
DUAL P-N-P SILICON TRANSISTORS 


"electrical 
characteristics 
at 25°C free-air temperature 
(unless otherwise 
noted) 


triode 
matching characteristics 


2N3808 
2N3810 


PARAMETER 
TEST 
CONOITIONS 
2N3809 
2N3811 
UNIT 


MIN 
MAX 
MIN 
MAX 


hFEl 
Static Forward-Current- 
VCE~-SV, 
Ie = -100 J,lA. See Note 5 
0.8 
1 
0.9 
1 


hFE2 
Gain 
Balance 
Ratio 


1v8El-VBE21 
VCE--SV, 
Ie - -10 JJ.Ato -10 
mA 
8 
S 
mV 
Base-Emitter-Voltage 
Differential 
VCE 
- -SV, 
Ie:: -l00J..lA 
S 
3 


VCE 
~ -S 
V, 


TAC1! 
~ 2S"C, 


1.6 
O.B 
mV 
Ie = -100 
IJ.A. 
0 


1t>IVBE1-VBE21 
t>T AI 


Base-E mi t ter- Vol tage·D 
ifferential 
TA(21 
~ -SS 
C 


Change 
With 
Temperature 
VCE 
~ -S 
V, 
IC~-l00~A 
TA!11-2S"C, 
2 
1 
mV 
'TAI2I~ 
12S"C 


"operating 
characteristics 
at 25°C free-air temperature 


individual 
triode characteristics 
(see note 3) 


2N3806 
2N3B07 


2N3808 
2N3809 


PARAMETER 
TEST 
CONDITIONS 
UNIT 
2N3810 
2N3811 


MAX 
MAX 


VCE 
~-10V, 
IC' 
-100 
~A, 
RG' 
3 kn, 


7 
4 
dB 
f = 100 Hz, 
Noise 
Bandwidth::: 
20 Hz 


F 
Spot 
Noise 
Figure 


VCE' 
-10 
V, 
IC ~ -100 
~A, 
RG ~ 3 kn, 
3 
l,S 
dB 


f = 1 kHz, 
Noise 
Bandwidth:: 
200 
Hz 


VCE 
~ -10 
V, 
IC' 
-100 
~A, 
RG • 3 kn, 
2.S 
1.S 
dB 


f = 10 kHz, 
Noise 
Bandwidth::: 
2 kHz 


F 
Average 
Noise 
Figure 
VCE' 
-10 
V, 
IC' 
-100 
~A, 
RG - 3 kn, 
3.S 
2.S 
dB 
Noise 
Bandwidth'" 
15.7 
kHz, 
See Note 6 


NOTES 
3. The terminals of the triode not under test are open-circuited 
for the measurement of these characteristics. 
5. The lower of the two hFE reading is taken as hFE1. 
6. 
Average Noise Figure is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
rolloff 
of 6 dB/octave. 


~ 
~ 
0.7 
i 0.6 
, 
o 
0.5L. 
~ 
E 
03i 0.2t 
0.1 


o 


o 
25 
50 
75 
100 125 150 175 200 


TA-F,...·A,r Temper.ture-·C 


TYPE 2N3819 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTOR 


• 
For Industrial and Consumer Small-Signal Applications 


• 
Low Crss: <;;4 pf 
• 
High YfslCiss Ratio (High-Frequency Figure of Merit) 


• 
Cross Modulation 
Minimized by Square-Law Transfer Characteristics 


• 
For New Designs, 2N5949 thru 2N5953 and A5T3821 thru A5T3824 
Are Recommended 
mechanical 
data 
This transistor 
is encapsulated 
in a plastic compound 
specifically 
designed 
for this purpose, 
using a highly mechanized 
process 
developed 
by Texas 
Instruments. 
The case will withstand 
soldering 
temperatures 
without 
deformation. 
The 
device exhibits 
stable characteristics 
under high-humidity 
conditions 
and is capable of meeting 
MIL·STD·202C, 
Method 
1066. The transistor 
is insensitive to light. 


O.I60:!:g.~ 


0.100 
+ooos 
-0.020 


AU 
CMM(N~U 
---tr 
OOSO(NOtE 
Al 


T 
~ 
I 
O.IOO~:.= 


+~,:,.r,;"ft=.=====_: 
-0." ~~=====:J 
0.100 
I 
I 
I 
:0.00$ 
~2o~o~ 
0,500 
MIN. ----.j 
-0.030 
0.0$02:0.005 


NOTE A, Lead 
diom.llr 
is not 
(onlr,lI,d 
in this 
area. 


'absolute 
maximum 
ratings 
at 25'C free-air 
temperature 
(unless otherwise 
noted) 
Drain-Gale 
Vollage 
. 


Drain-Source 
Voltage 
Reverse Gate-Source 
Voltage 
Gate 
Current 
.. 
. 
Conlinuous 
Device Dissipation 
01 (or below) 25'C 
Free-Air Temperalure 
(See Nole 1) 
Storage 
Temperature 
Range 
• 
• 
• 
• 
. 


Lead Temperalure 
K. Inch Irom Case lor 10 Seconds 


'electrical 
characteristics 
at 25'C 
free-air 
temperature 
(unless otherwise 
noted) 


25 v 
25v 


-25v 
10ma 
360 
mw 


-65'C 
to 
150'C 


. 26O'C 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIM)GSS 
Gale-Sou". 
Breakdown Valtag. 
I" - 
- 
1 1'0, 
Vos - 
0 
- 
2S 
, 


1655 
Gate (utoff (urrent 
V". 
IS" 
Vo• - 
0 
-2 
no 


V". 
IS v, Vos 
0, 
TA 
100'( 
-2 
1'0 


loss 
Zero-Gat.-Voltag. 
Drain Current 
Vas - 
IS v, 
V". - 
0, Se. Not. 2 
2 
20 
ma 


V"s 
Gat.·Source Voltag. 
Va. - 
IS v, 
10 - 
2001'0 
-O.S 
-7.S 
, 


VGSloff) 
Gate-Source (utoff Voltage 
Vo• - 
IS V, 
10 - 
2 no 
-8 
, 


IY"I 


Small·Signal (ommon-Source 
Vo• - 
IS v, 
V". - 
0, I - 
1 kc, 
2000 
6S00 
~ha 
forward Transler Adminance 
See Note 2 


IYml 


Small-Signal (ommon·Sou". 
Vo• - 
IS v, 
V". - 
0, I - 
1 kc, 
SO 
I'mho 
Output Adminance 
Se. Not. 2 


(iu 


(ommon-Source 
Shorl-a"uit 
Vo• - 
15 v, 
8 
pi 
Input Capacitance 


(ommon·Source 
Short-Circuit 
V". 
= 
0, 
(n, 
Reverse Transfer 
Capacitance 
1= 
1 M< 
4 
pI 


IY"I 


Small-Signal (ommon-Sourc. 
Vo• = 
IS" 
V". = 
0, I = 
100M< 
1600 
~ha 
forward Transfer Adminance 


NOTES: 
1. 
Derate 
linearly 
to 
1S0°C 
free-air 
temperature 
at the 
fate 
of 2.88 
mwiC. 
2. 
The •• parameters must be measured pulse techniques. 
tw 
==: 100 ms, duty 
cycle" 
10%. 
·JEOEC 
registered 
data 
tTrllldemark 
of Texas Instruments 
tU.S. 
Petent 
No. 3,439.238 


• 


• 


TYPE 2N3820 
P-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTOR 


SILECT t FIELD-EFFECT TRANSISTOR t 
~ndustrial 
and Consumer 
Small-Signal Applications 


mechanical 
data 


This 
transistor 
is encapsulated 
in a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 
mechanized 


process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 
deformation. 
The 


device 
exhibits 
stable 
characteristics 
under 
high·humidity 
conditions 
and 
is capable 
of meeting 
M IL-STD-202C, 
Method 
1068. The transistor 
is insensitive to light. 


AU 
DIMENSIONS 
IN INCHlS 
..., r 0050 
(HOff 
A) 
~a 


0200 
0135 
!g:~ 
ML -- 
~ 
~;i:-4- 
0 SOO MIN. -J 


*absolute 
maximum 
ratings 
at 25°C free-air 
temperature 
(unless otherwise 
noted) 


Drain-Gale 
Voltage. 
-20 
v 


Drain-Source 
Voltage 
. 
-20 v 


Reverse Gate·Source 
Voltage 
. 
20 v 


Gale 
Currenl 
. 
. -10 
ma 


Conlinuou, 
Device 
Dissipalion 
01 (or 
below) 
25·C 
Free-Air 
Temperalure 
(See 
Nole 
1) . 
. 360 
mw 


Slarage 
Temperalure 
Range. 
-65·C 
10 +150·C 


lead 
Temperalure 
K. Incn 
from 
Ca,e 
for 
10 Seconds 
. 
. 
26O"C 


'electrical 
characteristics 
at 25·C free-air 
temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIIll.IGSS 
Gale·Source Breakdown Voltage 
IG 
- 
10/,0, 
VD, - 
0 
20 
Y 


IGSS 
Gale (UIDff(urrenl 
VG, -10y, 
VDS- 
0 
20 
no 


VG, 
- 
10v, 
VD, - 
0, 
lA - 
100·( 
2 
/'0 


loss 
ZerD-Gate-VDllageDrain Current 
VD, - 
-lD 
Y, VG, 
- 
0, 
See Nole 2 
-ll.3 
-15 
ma 


VG, 
Gale-Source Vollage 
VD, - 
-10 
Y, ID - -30/'0 
D.3 
7.9 
Y 


YGSloffl 
Gale-Source (uloH Vollage 
VD, - 
-10 v, 10 - 
-10/'0 
8 
Y 


IY"I 


Small-Signal Common-Sour" 
VDS- 
-10 
Y, V6, 
- 
0, 
f= 
lkl, 
800 
5000 
/,mho 
Forward Tronsfer Admittance 
See Nole 2 


ly~1 


Small-Signal CommDn-Source 
VD, - 
-10 
Y, V6, 
- 
0, 
I = HI, 
20D 
~ha 
Output Admi"an" 
See Note 2 


(ill 
(ammon-Source Short-Circuit 
Yos - 
-10 
V, 
32 
Inpul (apadla;"e 
pf 


Common-Source Short·Circuil 
VG, = 0, 


(rn 
Reverse Transfer Capacitance 
f = 1 M, 
16 
pi 


IY"I 


Small-Signal (omman-Sourle 
VD, = -lD v, VG, = 0, 
f = 10Ml 
700 
~ho 
Forward Transfer Admittance 


NOTES: 
1. 
Derate linearly 
to 150°C free-air temperature 
at the rate of 2.88 
mw/oC. 
2. 
These parameters must be measured using pulse techniques. 
tw "'" 100 ms, duty 
cycle <; 10%. 


°JEDEC registered data 
tTrademerk 
of Texes Instruments 
tU.S. 
Patent No. 3,439,238 


TYPES 2N3821 
THRU 2N3824 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


2N3821, 2N3822 
FOR SMALL-SIGNAL 
APPLICATIONS 


• 
Low IGSS: .;;100 pA 


• 
Low Ciss: .;;6 pF 


• 
High Yfs!Ciss Ratio (High-Frequency 
Figure-of-Merit) 


2N3823 
FOR VHF AMPLIFIER 
AND MIXER APPLICATIONS 


• 
Low Noise Figure: ';;2.5 dB at 100 MHz 


• 
Low Crss: .;;2 pF 


• 
High Yfs!Ciss Ratio (High-Frequency Figure-of-Merit) 


2N3824 
FOR HIGH-SPEED COMMUTATOR 
AND CHOPPER APPLICATIONS 


• 
Low rds(on): .;;250 n 


• 
Low ID(off): 
.;;100 pA 


• 
Low Crss: .;;3 pF 


·mechanical data 


THE 
ACTIVE 
ELEMENTS 
ARE 
ELECTRICALLY 
INSULATED 
FROM 
THE 
CASE 


--r- 


0.230 
0.195 
nlI§ 
o.rllf 


OIA 
DIA-.l- 


ALL DIMENSIONS 
ARE IN INCHES 
UNLESS OTHERWISE 
SPECIFIED 
• 


• 


TYPES 2N3821 
THRU 2N3824 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


Drain·Gate 
Voltage 
Drain-Sour.ce 
Voltage 
Reverse Gate·Source 
Voltage 


Continuous 
Forward 
Gate Current. 


Continuous 
Device Dissipation 
at (or below) 2SoC Free·Air Temperature 
(See Note 1) 
Storage Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 


2N3821 
2N3822 
2N3823 
2N3824 
SOV 
30 V 
SOV 
30V 
-SO V 
-30 V 
-10mA- 
-300mW- 
-6SoC 
to 200°C 
_ 
300°C- 


2N3821 , 2N3822 


·electrical 
characteristics 
at 25°C free-air temperature 
(unless otherwise 
noted) 


TEST CONOITIONSt 
2N3821 
2N3822 
PARAMETER 
UNIT 
MIN 
MAX 
MIN 
MAX 


V(8RIGSS 
Gate-Source Breakdown Voltage 
IG' 
-1 ~A, 
VOS' 
0 
-50 
-50 
V 


VGS' 
-JO V, 
VOS' 
0 
-0.1 
-0.1 
nA 
IGSS 
Gate 
Cutoff 
Current 
VGS - 
JOV. 
VOS - O. 
TA-150·C 
0.1 
0.1 
~A 


VGS(olll 
Gate-Source Cutoff Voltage 
VOS·15V. 
10' 
0.5 nA 
-4 
-6 
V 


VOS - 15 V. 
10-50~A 
-0.5 
-2 
VGS 
Gate-Source Voltage 
V 


VOS·15V. 
10 - 200~A 
1 
4 


lOSS 
Zero-Gate-Voltage Drain Current 
VOS·15V, 
VGS- 0, 
See Note 2 
0.5 
2.5 
2 
10 
mA 


Ivf.1 
Sm81~Sign81Common-Source 
VOS' 
15 V. 
VGS' 
0, 
f· 
1 kHz. 
1500 4500 3000 6500 
~mho 
Forward Transfer Admittance 
See Note 2 


lvo.1 
Small-Signal Common-Source 
VOS'15V, 
VGS' 
0, 
1'1 
kHz, 
10 
20 
~mho 
Output Admittance 
See Note 2 


Common-Source Short-Circuit 
Ciss 
VOS·15V. 
6 
6 
pF 
I"put Capacitance 
VGS' 
O. 
Common-Source Short-Circuit 
C,ss 
I -I 
MHz 
3 
3 
pF 
ReverseTransfer Capacitance 


1v,,1 
Small-Signal Common-Source 
VOS·15V. 
VGS' 
O. 
l-l00MHz 
1500 
3000 
,."mho 
Forward Transfer Admittance 


2N3821 
PARAMETER 
TESTCONDITIONSt 
2N3822 
UNIT 


MAX 


F 
Average Noise Figure 
VDS'15V, 
VGS' 
0, 
RG -1 
Mn, 
1'10 
Hz, 
5 
dB 
Noise Bandwtdth ""5 Hz 


Vn 
Equivalent Input Noise Voltage 
VDS'15V, 
VGS' 
0, 
I-10Hz. 
200 
nV/~ 
Noise Bandwidth"" 5 Hz 


NOTES: 
1. 
Derete 
lineerlv 
to 
17SoC 
free-air 
temperature 
at the rate of 
2 mW~C. 


2. 
Th ••• 
perameter, 
must 
be measured 
uling 
pulse 
techniques. 
tw '" 100 
ml, duty 
cycle 
-< 10%. 


-JEDEC 
regln ••.• d deta 
'The 
fourth 
I•• d (cue) 
il conn.cted 
to the 
source 
for all measurements. 


TYPES 2N3821 THRU 2N3824 
N-CHANNEL 
SILICON JUNCTION 
FIELD-EFFECT 
TRANSISTORS 


TEST CONDITIONS' 
2N3823 
PARAMETER 
UNIT 


MIN 
MAX 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG=-l~A, 
VOS = 0 
-30 
V 


VGS - 
20V, 
VOS - 0 
0.5 
nA 


IGSS 
Gate Cutoff 
Current 
VGS - 
20V, 
VOS 
0, 
TA 
150 C 
0.5 
AA 


VGSloffl 
Gate-Source 
Cutoff 
Voltage 
VOS-15V, 
10 - 0.5 nA 
-8 
V 


VGS 
Gate-Sou 
ree Voltage 
VOS 
15V, 
10 
400 ~A 
1 
7.5 
V 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS-15V, 
VGS - 0, 
See Note 2 
4 
20 
mA 


/visI 
Small-Signal 
Common-Source 
VOS 
15 V, 
VGS - 0, 
f - 1 kHz, 


3500 6500 
J.lmho 
Forward 
Transfer 
Admittance 
See 
Note 
2 


/vo.1 
Small-Signal 
Common-Source 
VOS-15V, 
VGS - 0, 
f - 
1 kHz, 


35 /olmho 
Output 
Admittance 
See Note 2 


Common-Source 
Short-Circuit 


Ciss 
VOS= 15V, 
6 
pF 


Input 
Capacitance 
VGS = 0, 
Common-Source 
Short-Circuit 


Crss 
f::: 
1 MHz 
2 
pF 


Reverse 
Transfer 
Capacitance 


filsl 
Small-Signal 
Common-Source 
VOS= 15V, 
3200 
Ilmho 


Forward 
Transfer 
Admittance 


Small-Signal 
Common-Source 


VGS = 0, 
800 
p.mho 
Qis 
I nput Conductance 


Smail-SIgnal 
Common-Source 
f = 200 
MHz 
200 
J.lmho 
90. 
Output 
Conductance 


2N3824 
electrical characteristics 
at 25°C free-air temperature 
(unless otherwise noted) 


PARAMETER 
TEST CONDITIONS' 
2N3824 
UNIT 
MIN 
MAX 


°V(BRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG = -1 ~A, 
VOS = 0 
-50 
V 


VGS - 
JOV, 
VOS - 0 
-0.1 
nA 
°IGSS 
Gate 
Cutoff 
Current 


VGS - 
30V, 
VOS' 
0, 
TA 
150°C 
0.1 
~A 


VOS-15V, 
VGS' 
BV 
0.1 
nA 


°1010111 
Drain 
Cutoff 
Current 
VOS-15V, 
VGS - 
8 V, 
TA-150°C 
0.1 
~A 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS' 
15 V, 
VGS - 0, 
See Note 2 
12 
24 
mA 


·rds(on) 


Small-Signal 
Drain-Source 


VGS' 
0, 
10 = 0, 
f= 
1 MHz 
250 
n 


On-State 
Resistance 


·Ciss 
Common-Source 
Short-Circuit 


VOS = 15 V, 
VGS' 
0, 
f: 
1 MHz 
6 
pF 
I nput 
Capacitance 


·Crss 
Common-Source 
Short-Circuit 


VOS = 0, 
VGS - -8 V, 
f= 
1 MHz 
3 
pF 
Aeverse Transfer Capacitance 


NOTE 
2: T~.'8 par.meters 
mUlt 
be measured using pulse techniques. 
tw - 
100 ms, dutY cycle <. 10%. 


-JEDEC 
regilt.red 
data 
tThe 
fourth 
lead (ca•• ) is connected to the source for all measurements. 


• 


• 


TYPE 2N3829 
P-N-P SILICON TRANSISTOR 


DESIGNED FOR HIGH-SPEED 
SWITCHING 
APPLICATIONS 
• High fT: 
350 Me min at 10 Y, 30 ma 
• low Guaranteed VCE(sat): 0.18 Y at 30 ma 


·absolute 
maximum 
ratings 
at 25°C free-air 
temperature 
(unless otherwise 
noted) 


Collecto,-Base 
Voltage 
. 
Collector-Emitter 
Voltoge 
(See 
Note 
1) . 


Collector-Em 
iller 
Voltoge 
(See 
Note 
2) . 


Emitter-Base 
Voltage 
Continuous 
Collector 
Current 
. 


Peak 
Collector 
Current 
(See 
Note 
3) . 
Continuous 
Device Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
4) . 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Case Temperature 
(See Note 
5) . 


Storage 
Temperature 
Range 
. 
. 


Lead Temperature 
J.(. Inch from Case for 10 Seconds. 


-35. 
-35. 
-20. 
.-5. 
-200 
ma 
-500 
ma 
. 360mw 
1.2 w 
. -65°C 
to +200°C 


. 
300°C 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V MIC'O 
(oliector·Bole Breokdown Voltage 
Ic - 
-100 
P.o, I. - 
0 
-35 
y 


V 1ft 
CEO 
(ollector-Emitter Breakdown Vofooe 
Ie 
10 mo, 
I, 
0, 
See Note 6 
20 
- 
y 1ft CES 
(oliector·Emitter Breakdown Voltage 
Ie 
100 "0, V" 
0 
35 
- 
V11Il.1ElO 
Emitter·Bale Breakdown Voltage 
I. 
100 P.o, Ie 
0 
5 
- 


(ollector (utoff (urrent 
VCE 
- 


-20 _, 


V" - 
0 
- 0.3 
P.o 


ICES 
VCE 
- 


-20 _, 
V" - 
0, 
TA - 
125°( 
- 40 
p'a 
I, 
Base Current 
YCE 
- 


-20 _, 


VIE- 
0 
0.3 
p'a 


YCE 
- 


-ll.4 _, 


Ie - 
-10ma 
25 


Ve• - 
-0.4_, 
Ie - 
-30 ma 
See 
30 
120 
h" 
Static Forward Current Tronder Ratio 
VeE -- 
-lv. 
Ie - 
-100 ma 
Note 
25 


Ve• - 
-ll.4_. 
Ie - 
-30ma, 
6 
12 
TA= -HO( 


I, - 
-1 ma, 
Ie - 
-10ma 
See 
-0.75 
- 0.B5 
- 
VIE 
BalO·EmitterVoltage 
I, - 
-3 ma, 
Ie - 
-30 ma 
Nate 
-0.75 
- 0.95 
- 
I, - 
-10 mo. 
Ie - 
-100 mo 
6 
- 1.20 
- 
1,- -1 ma, 
Ie - 
-10ma 
- O.IB 
- 


YCElwtl 
(oliector·Emitter Saturation Voltage 
1,- -3ma, 
Ie - 
-30 
ma 
See 
-O.lB 
- 
I, - 
-10 mo. 
Ie - 
-100ma 
Nole 
-0.35 
- 
I, - 
-3 ma, 
Ie - 
- 30ma, 
6 
-0.25 
- 
TA = 125°( 


NOTES: 
1. This 'alue 
applies when Ihe bau-.mill.r 
diode il lhorHil(uiled. 


l. This ¥Olut appliu 
b.lwten 
0 and 10 ma ulltelor 
(untlll 
when 11'1. bau·emill" 
diadt 
is optn.liuuil.d. 


3. 1his,alu. 
appli.s 
for PW ~ 
10/lstC, 
Duly (yd. 
~ 
40"•. 


4. O.rah 
lin.ody 
10 USo( 
Iree·air 
lemp.ratur. 
01 Ihe rolt 
01 2:.4 mw/(o. 


S. O.ral. 
lin.arly 
10 11So( 
(au 
hmptlatur. 
at the role of I mw/(o. 


6. Thm 
parom.t.rs 
mUll be mealur.d 
uling puis. 
techniqu'l. 
PW= 300 /lIte, 
Duly (yd. 
~ 
2%. 


·lndicohsJEDECugisltr.d 
dolo 


TYPE 2N3829 
P-N-P SILICON TRANSISTOR 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


Ih,.1 


Small-Signal 
Cammon-Emitter 
Vce = -10v, 
Ie = 
-30 
ma, 
f = 100M, 
3.S 
Forward 
Current 
TranSfer 
Rot:o 


C••• 


Cammon-Base 
Open-Circuit 
Vel = -5 
v, 
I, = 0, 
f = 140k, 
6 
pI 
Output (apacitonce 


C;bo 


(ommon-Bose Open·(irtuit 
V•• = -0.5 
v, Ie = 0, 
f = 140 k, 
10 
pf 
I"put (apocitonce 


PARAMETER 
TEST 
CONDITIONSt 
MIN 
MAX 
UNIT 


f. 
Oelay Time 
Ie - 
-30 
ma, 
la(l) 
- 
-3 mo, V8E(ofll - 
0, 
10 
nsee 


I, 
Rise Time 
RL = 94D, 
See Figure 1 
IS 
mee 


t. 
Storage Time 
Ie - 
-30 
ma, 
lalll - 
-IBP) - 
-3 mo, 
50 
nsee 


ff 
Fall Time 
RL = 94D, 
See Figure 1 
15 
nsee 


Ve'OINlI* 
Calledar-Emitter 
Nanlat'hing 
Vallage 
ICi~J 
- 
-200 
ma, 
I'I~J 
- 
-20 
ma, 
-20 
v 
'810ffl = 0, 
See Figure 2 


tVollllg. 
and 
current 
vallllS 
shown 
aft nominal; 
Iloel 
voluts 
vary 
llightly 
wilh 
Iransislor 
poromel.,s. 


iTllls 
characteristic 
is lhe 
high"l 
valu. 
or 
colltel.r 
supply 
voltage 
whidl 
may 
be 
sofely 
lIud wilh 
a millin-load 
lwil<hing 
,iHllil 
in 
which 
Ihe 
(oll.elor 
(urrenl 
approoches 


-200 
mo. 


For td and I, VII = 0 


For Ii and 'f Vu= 
-7.25 
v 


0.1 _I 


INPUT~ 
1 


1000 


(See Notes a and b) 


VOLTAGE 
WAVEFORMS 


Monitor 
to ensure 


fhot 
VCE ~ 
Vcc 


ofter 
pulse 
is 


completed 


MOTES: a. 
Th, input 
wav,forms 
in Fig"rt 
1 art 
s.ppli,d 
by a pullt 
g,n,ralor 
wilh 
th, 
following 
(haracl"illiu: 
lout = SOO. tr 
~ 
1 nSlC, 'W 2: 
300 MI(. 


o"ly 
(yd. 
~ 
'"'1•. 


b. Wa"forms 
of fig"" 
1 art 
monllortd 
on an ouillouop, 
wilh 
Ih, 
followinlJ charocl,riltiti: 
'r 
~ 
1 ns,c. 
lin 
~ 
100 "'0. (in 
~ 
S pf. 


c, Th, Input way,form 
in Figurt 2 has Ih, following (haratl,risliu: 
PW :S 10 puc. 
DUly (ycl, 
~ 
2"'1•. 


II, Tolalc.t1.clarshlHllcopocilanu(T 
~ 
lSp', 


'IndicoltsJEDE(rt.iittrtddata 


• 


• 


TYPES 2N3903. 
2N3904. 
A5T3903. A5T3904 
N-P-N 
SILICON 
TRANSISTORS 


SI LECTt 
TRANSISTORSt 


FOR GENERAL 
PURPOSE 
SATURATED-SWITCHING 
AND 
AMPLIFIER 
APPLICATIONS 


• 
For Complementary 
Use with 
P-N-P Types 
2N3905, 
2N3906, 
A5T3905, 
and A5T3906 


• 
Rugged One-Piece Construction 
with 
In-Line 
Leads or Standard 
TO-1S 
lOO-mil 
Pin-Circle 
Configuration 


These 
transistors 
are 
encapsulated 
in 
a 
plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 
mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 
deformation. 
These 
devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 
MIL-STD-202C. 
Method 
106B. The transistors 
are insensitive 
to light_ 


OOI~ 
~on ,. 


':=7 ·:1':8-------: 


.::::1 
1 
-J 


NOTES: 
A. 
Lead diameter is not controlled 
in this area. 


B. 
Leads hailing maximum 
diameter (0.019) shall be within 
0.007 of their true positions measured 
in the gaging plane 0.054 
below 
the 
seating plane of 
the device relative to a maximum 
diameter package. 


C. All dimenSions are in inches. 


absolute 
maximum 
ratings 
at 25°C free-air 
temperature 
(unless otherwise 
noted) 


Collector-Base 
Voltage 


Collector-Emitter 
Voltage ISee Note 1) . 
Emitter-Base 
Voltage 
_..... 
Continuous 
Collector 
Current 
. 
. 
. 
. 


Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 


60 V' 
40 V' 
6 V' 
200 mA' 


{ 
625 
mW§ 


310mW' 


{ 
-65°C 
to 150°C§ 


-55°C 
to 135°C' 


{ 
260°C§ 
. 
230°C' 


NOTES 
1. This value applies between 10 ~A and 200 mA collector current when the base-emiUer diode is open-circuited. 
2. 
Derate the 62S-mW rating linearly 
to 150°C free·air temperature at the rate of 5 mWiC. 
Derate the 310-mW (JEDEC registered) 
rating linearly to 135°C free·air temperature at the rate of 2.81 mWiC. 


·The asterisk identifies 
JEDEC registered date for 
the 2N3903 and 2N3904 only. 
This data sheet contains all applicable registered data in 
effect at the time of publication. 
tTrademark 
of Texas Instruments 
:tU.S. Patent No. 3,439,238 
§Texas Instruments guarantees these values in addition 
to the JE DEC registered values which are also shown. 
USES CHIP N14 


TYPES 2N3903. 
2N3904. 
A5T3903. 
A5T3904 
N-P-N SILICON TRANSISTORS 


2N3903, AST3903 
2N3904, A5T3904 


PARAMETER 
TEST CONOITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 


Collector-Base 
60 
60 
V 
VIBRICBO 
Breakdown 
Voltage 
IC" 
lO~A, 
IE" 
0 


Collector-Emitter 


V 
VIBRICEO 
IC" 
1 mA, 
IB" 
O. 
See Note 3 
40 
40 
Breakdown 
Voltage 


Emitter-Base 
6 
6 
V 
VIBRIEBO 
Breakdown 
Voltage 
IE"lO~A, 
IC' 
0 


ICEV 
Collector 
Cutoff 
Current 
VCE-30V, 
VBE - -3 V 
50 
50 
nA 


IBEV 
Base Cutoff 
Current 
VCE' 
30V, 
VBE = -3 V 
-50 
-50 
nA 


VCE' 
1 V, 
Ie - l00IJA 
20 
40 


VCE - 1 V. 
'e:< 
1 mA 
35 
70 


Static 
Forward 
Current 
50 
150 
100 
300 
hFE 
Transfer 
Ratio 
VCE' 
1 V, 
'C- 
lOmA 


VCE 
- 
1 V, 
'C- 
50mA 
See Note 
3 
30 
60 


VCE - 1 V. 
'c-l00mA 
15 
30 


'S'" 
1 mA, 
'e-1OmA 
0.65 
0.85 
0.65 
0.85 
VBE 
Base-Emitter 
Voltage 
See Note 3 
V 
Ie-SmA. 
Ie-SOmA 
0.95 
0.95 


Collector-Emitter 
'B 
- 
1 mA, 
le-1OmA 
0.2 
0.2 
VCElsatJ 
See Note 3 
V 


Saturation 
Voltage 
'e- 
SmA. 
'c""SOmA 
0.3 
0.3 


hie 


Small-Signal 
Common-Emitter 


1 
8 
1 
10 
kn 


Input 
Impedance 
VCE' 
10 V, 


hIe 
Small-Signal 
Common-Emitter 


50 
200 
100 
400 
Forward 
Current 
Transfer 
Ratio 


Small-Signal 
Common-Emitter 
Ie'" 
1 mA, 
0.1 X 
5X 
0.5 x 
8x 
hre 
Reverse 
Voltage 
Transfer 
Ratio 
10-4 
10-4 
10-4 
10-4 


f = 1 kHz 


hoe 
Small-Signal 
Common-Emitter 
1 
40 
1 
40 
JJmho 
Output 
·Admittance 


Ihlel 
Small-Signal 
Common-Emitter 
VCE=20V, 
I'C = 10 mA, 
f = 100 
MHz 
2.<; 
3 
Forward 
Current 
Transfer 
Ratio 


IT 
Transition 
Frequency 
VCE = 20V, 
IC'" 
10 mA, 
See Note 
4 
250 
300 
MHz 


Cobo 
Common-Base 
Open-Circuit 
VCS"5V. 
IE' 
O. 
4 
4 
pF 


Output 
Capacitance 
f'" 
100 
kHz 
to 
1 MHz 


Cibo 
Common-Base 
Open-Circuit 
VEB = 0.5 V. 
IC - O. 
B 
8 
pF 


I nput 
Capacitance 
f'" 
100 kHz 
to 
1 MHz 


NOTES: 
3. 
These parameters 
must 
be measured 
using 
pulse 
techniques. 
tw - 
300 JJ.S,duty 
cycle" 
2%. 


4. 
To 
obtain 
fT, 
the 
Ihfel 
response 
with 
frequency 
is extrapolated 
at 
the 
rate 
of 
-6 
dB 
per 
octave' 
from 
f 
""' 100 
MHz 
to 
the 


frequency 
at which 
lhfel 
.• 1. 


2N3903 
2N3904 
PARAMETER 
TEST CONDITIONS 
A5T3903 
A5T3904 
M'lN 
UNIT 
MIN 
MAX 
MAX 


VCE" 
5 V, 
Ie'" 
l00JJ.A. 
RG" 
1 kn. 


NF 
Average 
Noise 
Figure 
Noise 
Bandwidth;; 
15.7 
kHz, 
6 
5 
dB 


See Note 
5 


• 


• 


TYPES 2N3903. 2N3904. 
A5T3903. 
A5T3904 


N-P-N SILICON TRANSISTORS 


2N3903 
2N3904 
PARAMETER 
TEST CONDITIONS' 
AST3903 
A5T3904 
UNIT 


MAX 
MAX 


'd 
Delay Tmle 
Ie - 
10 mA, 
'Sill· 
1 mA. 
VSEloff) - -0.5 
v. 
35 
35 
ns 


I, 
RiseTlrTle 
RL: 
275n. 
See Figure 
1 
35 
35 
ns 


IS 
Storage Time 
IC 
lOrnA, 
'Sill 
1 mA. 
ISI21 - 
1 mA, 
175 
200 
ns 


tf 
Fall Time 
RL = 275 n. 
See Figure 2 
50 
50 
ns 


tVoltage 
and 
current 
values 
shown 
are 
nominal; 
exact 
values 
vary 
slightly 
with 
transistor 
parameters. 
Nominal 
base current 
for delay 
and rise 


times is calculated 
using the minimum 
value of VSE- Nominal 
base currents for storage and fall times are calculated using the maximum 
value 


of VBE- 
-The 
asterisk 
identifies 
JEDEC 
registered 
data for the 2N3903 
and 2N3904 
only_ 


+106V~-:'-'-n~-L 
:J 
~300nsl 


-0.5 
V 
I 
------- 


I 
I 


--. 
td r-- 


1 
---:tr~ 
_____ 
, 
I 


10:~~! 
IOUTPUT 


I 
III 


;:!:~CT " 4 pF 
I:~ 


10t0500#5 
__1 
------_·\ 
, 
I 


+10.9 V----i 
I' 
If" 
1 ns 


_9.1V--.J 
. 
,,..-tsl, 
~tf:-- 


\ 


i,£;o;: 
~ 
..... 
j 
90% 
OUTPUT 


, 
I 
I 
I:*= CT" 4 pF 
I 
II 
I 
~ 


lN916 


1N916 


TYPES 2N3905. 
2N3906. 
A5T3905. 
A5T3906 
P-N-P SILICON TRANSISTORS 


SILECTt 
TRANSISTORSt 


FOR GENERAL 
PURPOSE SATURATED-SWITCHING 
AND AMPLIFIER 
APPLICATIONS 


• 
For Complementary 
Use with N-P-N Types 2N3903, 2N3904, A5T3903, and A5T3904 


• 
Rugged One-Piece Construction 
with In-Line Leads or Standard TO-18 100-mil 
Pin-Circle Configuration 


mechanical data 


These 
transistors 
are 
encapsulated 
in a plastic 
compound 
specifically-designed 
for 
this 
purpose, 
using 
a highly 
mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 
deformation. 
These 
devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 


MIL·STD·202C, 
Method 
106B. The transistors 
are insensitive 
to light. 


OOU 


,NOlE 
At 


.::.; .:Ee=·====::J-: 


"" I 
I 
,,...,"-J 
~ooos 


NOTES: 
A. 
Lead diameter is not controlled 
in this area. 


B. 
Leads having maximum 
diameter (0.019) shall be within 
0.007 of their true positions measured 


in the gaging plane 0.054 
below 
the 
seating plane of 
the device relative 
to a maximum- 


diameter package. 
C. All dimensions are in inches. 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Collector-Base 
Voltage 


Collector-Emitter 
Voltage 
(See Note 1) 
Emitter-Base 
Voltage 
Continuous 
Collector 
Current 
. 
. 
. 
. 


Continuous 
Device Dissipation 
at (or below) 2SoC Free-Air Temperature 
(See Note 2) 


-40 V' 
-40 V' 
-5 V' 


-200 
mA' 


{ 
625 
mW§ 


310mW' 


{ 
_65°C 
to 150°C§ 


_55°C 
to 135°C' 


{ 
260°C§ 


. 
_. 
230°C' 


NOTES: 
1. This value applies between 10 J,&Aand 200 mA collector 
current when the base-emitter diod6 is open-circuited. 


2. 
Derate the 625-mW rating linearly 
to 150°C free-air temperature 
at the rate of 5 mWiC. 
Derate the 310-mW (JEDEC registered) 


rating linearly to 135°C free·air temperature at the rafe of 2.81 mWiC. 
-The 
asterisk identifies 
JEDEC 
registered data for 
the 2N3905 
and 2N3906 
only. 
This data sheet contains all applicable regist.red 
data in 
effect at the time of publication. 
tTrademark 
of Texa. Instruments 
t:U.S. Patent No_3.439,238 
§Texas Instruments guarantees these values in addition 
to the JEDEC registered values which are also shown. 
USES CHIP P15 


• 


• 


TYPES 2N3905. 
2N3906. 
A5T3905. A5T3906 


P-N-P SILICON TRANSISTORS 


2N3905 
2N3906 
PARAMETER 
TEST CONDITIONS 
AST3905 
A5T3906 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC--1OIJA. 
IE - 0 
-40 
-40 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
Ic",-lmA. 
'B· 
O. 
See Note 3 
-40 
-40 
V 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
Ie:: 
-lOIJA, 
'C·O 
-5 
-5 
V 


'CEV 
Collector 
Cutoff 
Current 
VCE' 
-30 V. 
VBE = 3 V 
-SO 
-SO 
nA 


IBEV 
Base Cutoff 
Current 
VCE' 
-30V. 
VBE - 3 V 
SO 
SO nA 


VCE - -1 V, 
IC - -l00"A 
30 
60 


VCE - -1 V. 
IC--1 
mA 
40 
BO 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE =-1 
V, 
Ic='-10mA 
50 
150 
100 
300 


VCE - -1 V, 
Ie - -50 mA 
See Note 
3 
30 
60 


VCE - -1 V, 
Ie::: 
-100 
mA 
15 
30 


'B 
1 mA, 
'c - 
lOmA 
0.65 
0.85 
0.65 
0.B5 


VBE 
Base-Emitter 
Voltage 
See Note 3 
V 


IB"" -5 mA, 
Ie:: -50 mA 
-0.95 
-0.95 


Ie:: -1 mA, 
'c--l0mA 
-0.25 
-0.25 


VCElsatl 
Collector-Emitter 
Saturation 
Voltage 
See Note 3 
V 


'B - 
SmA, 
Ie - 
SOmA 
-0.4 
-0.4 


hie 


Small-Signal 
Common-Emitter 
0.5 
B 
2 
12 
kn 


Input 
Impedance 
VCE • -10 V. 


hr. 
Small-Signal 
Common-Emitter 
50 
200 
100 
400 
Forward 
Current 
Transfer 
Ratio 


Small-Signal 
Common-Emitter 
Ie" -1 mA, 


hr. 


0.1 X 
5x 
0.1 X 
10 X 


Reverse 
Voltage 
Transfer 
Ratio 
10-4 
lQ-4 
10-4 
10-4 


Small-Signal 
Common-Emitter 


f = 1 kHz 


hoe 
1 
40 
3 
60 
IJmho 


Output 
Admittance 


Ihr.1 
Small-Signal 
Common-Emitter 
VCE = -20 V. 
lC= 
-lOmA, 
f= 
100 
MHz 
2 
2.5 


Forward 
Current 
Transfer 
Ratio 


IT 
Transition 
Frequency 
VCE - 
20V, 
Ie' 
10mA, 
See Note 
4 
200 
2SO 
MHz 


Cobo 
Common-Base 
Open-Circuit 
VCB=~5V, 
IE = O. 
4.5 
4.5 
pF 
Output 
Capacitance 
f = 100 kHz 
to 
1 MHz 


Cibo 


Common-Base 
Open-Circuit 
VEB • -0.5 
V. 
IC = 0, 
10 
10 
pF 
Input 
Capacitance 
f'" 
100 kHz 
to 
1 MHz 


NOTES: 
3. These parameters must be measured using pulse techniques. tw '" 300 J.lS, duty cycle :c;2%. 


4, 
To obtain 
fT, 
the lhfel 
response is extrapolated 
at the rate of -6 
dB per octave from 
f '" 100 MHz to the frequency 
at which 
Ih,.1 = ,. 


2N3905 
2N3906 


PARAMETER 
TEST CONDITIONS 
A5T3905 
~~ 
UNIT 


MIN 
MAX 
MIN 
MAX 


VCE = -5 V. 
IC = -l00"A, 


NF 
Average 
Noise 
Figure 
RG = 1 kn, 
Noise 
Bandwidth"" 
15.7 
kHz, 
5 
4 
dB 


See Note 
5 


TYPES 2N3905. 
2N3906. 
A5T3905. 
A5T3906 


P-N-P SILICON TRANSISTORS 


2N3905 
2N3906 


PARAMETER 
TEST CONDITIONS' 
A5T3905 
A5T3906 
UNIT 


MAX 
MAX 


'd 
Delay 
Time 
Ie"" -10 
mA, 
IBfl1 
'" -1 mA, 
VSEloffJ' 
0.5 V, 
35 
35 
os 


I, 
Rise Time 
RL'275n, 
See 
Figure 
1 
35 
35 
os 


's 
Storage 
Time 
Ie - 
lOrnA, 
lS(1) 
- -1 
mA, 
ISI2I - 1 mA, 
200 
225 
os 
If 
Fall Time 
RL ' 275 n, 
See 
Figure 
2 
60 
75 
os 


t Voltage 
and current 
values shown are nominal; 
exact 
values vary slightly 
with 
transistor 
parameters. 
Nominal 
base current 
for delay and rise 


times is calculated using the minimum 
value of VSE- Nominal 
base currents for storage and fait times are calculated using the maximum 
value 


of 
VSE' 


+05V~ 
-J 
~~_l_n~L 
300 ns ~ 


-10.6V----- 
I 


I 
--! 'd l+- 


I 
~',f-- 


1' 
_ 


--- 
__ 
h.! 
,:: 


rPIo 
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I 
II 


_1.. 
F 
'T' 
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I 


-=1: 


10to500~s--I·--------~·"i 
J 
I 
I 
I 
+9.1 
V 
I .. 
-----L~~~~~ 
__-__ 
-109 
V 
,r.-ts~ 


--.J 'f t--- 


: 
I 
~/--9~~ 


lN916 


lN916 


• 


• 


TYPES 2N3909. 
2N3909A 


P-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


ELECTRICALLYSIMILAR TO 2N2386 
AND 2N2386A 
FOR AUDIO· TO HIGH·FREQUENCYSMALL-SIGNALAMPLIFIERS 
2N3909A 
offers 
greatly 
improved 
IY" I IC ••• ratio 
resulting 
from process 
innovation: 


• 
IY,.I Min Raised from 1 mmho to 2.2 mmho 
• 
C••• Max Lowered 
from 16 pF to 3 pF 


THE 
ACTIVE 
ElEMENTS 
AlE 


ELECTRICALLY 
INSULATED 


flOM 
THE 
CASE 


'absolute 
maximum 
ratings 
at 25·C free-air 
temperature 
(unless otherwise 
noted) 


Drain-Gate 
Valtage 
_ 
_ 
_ 
• 
. 
Drain-Source 
Voltage. 
. 
. 
. 
. 


Reverse Gate-Source 
Voltage 
. 
. 


Continuous 
Forward 
Gate 
Current 
. 
. 


Continuous 
Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 1) . 
Storage 
Temperature 
Range. 
. 
• 
• 
. 
. 
. 
. 
• 
• 
. 
. 
• 
. 
• 
. 
• 


Lead Temperature 
K. Inch fram 
Case for 
10 Seconds. 
. 
. 
. 
. 
• 
• 
. 
. 


-20 V 
-20 V 
20 V 
-10 mA 


. 
300 mW 


- 
65·C to 200·C 
300·C 


PARAMETER 
TEST CONDITIONSt 
2N3909 
2N3909A 
UNIT 
MIN 
MAX 
MIN 
MAX 


V lit GSS 
Gote·Source Breakdown 
Voltage 
IG 
- 
10 pA, 
Vos - 
0 
20 
20 
V 


IGss 
Gate Reverse (urrent 
VGS -10V, 
Vos - 
0 
10 
10 
nA 


VGS - 
10 V, 
Vas - 
0, 
TA 
- 
100·( 
1 
1 
/LA 


VGSloffl 
Gote·Source (utolf 
Voltage 
Vos = 
-10 
V, 10 = 
-10 
IJ-A 
8 
B 
V 


VGS 
Gate-Source Voltoge 
Vos = 
-10 
V, 10 = 
-30 
IJ-A 
0.3 
7.9 
0.3 
7.9 
V 


loss 
lero-Gole-Voltoge 
Oroin (urrent 
Vas - 
-10 
V, VGS = 
0 
-0.3 
-15 
-1 
-15 
mA 


IYIoI 


Smoll-Signol (ommon-Source 
Vos = 
-10 
V, 
1 
S 
2.2 
S 
mmho 
Forword Transfer Adminonce 


Smoll-Signol (ommon-Source 
VGS = 
0, 


ly~1 
OUlput Admittance 
f = 
1 kHz 
0.1 
0.1 
mmho 


(iu 
(ommon-Source Short·Qnvil 
Vos = 
-10 
V, 
32 
9 
pF 
Input (opocitonce 


(ommon,SouHe 
Short-Circuit 
VGS = 
0, 
(ru 
Reverse Tronsfer (opociton<e 
1= 
1 MHz 
16 
3 
pF 


IY"I 


Small-Signal 
(ommon-S ••"ce 
Vas = 
-10 
V, VGS = 
0, 
1= 
10 MHz 
0.9 
2 
mmho 
Forword Transfer Admittance 


NOTE I: Dlrall 
linearly fa l1So( 
frH-alr 
temperalure 
at Ihe rotl of 2 mW/°C. 


t"The fourth Ilad (case) 
il <onneet.d 
10 the lou,<e for all mlalurlm.nh. 


·Indi<ofet 
JEDEC legillirld 
dot, 


TYPES 2N3962 
THRU 2N3965 


P-N-P SILICON TRANSISTORS 


FOR LOW·LEVEL, LOW·NOISE, HIGH·GAIN, 


SMALL·SIGNAL AMPLIFIER APPLICATIONS 


• Guaranteed hFEat 10 }-LA, h = - SSoC and 2SoC 


• Guaranteed Low·Noise Characteristics 
at 20 
/-LA 


-absolute 
maximum 
ratings 
at 25·C free-air 
temperature 
(unless 
otherwise 
noted) 


2N3962 
2N3965 
2N3963 
2N3964 
-60 V 
--80 V 
-45 V 


--60 V 
-80 V 
-45 V 


-6V 
--6 V 
--6 V 


~ 
-200mA 
~ 


~ 
360mW 
~ 


~ 
1.2W 
~ 
+-65·C to 200·C -+- 
~ 
300·C 
~ 


Collector-Bose Voltage. 
Collector-Emitter Voltage- (See Note 1) 
Emitter·Base 
Voltage 
. 


Continuous 
Collector 
Current. 


Continuous 
Device Dissipation 
at (or below) 
2SoC Free·Air 
Temperature 
(See Note 2) 


Continuous 
Device Dissipation 
at (or below) 
2SoC Case Temperature 
(See Note 
3) 


Storage Temperature 
Range. 
Lead Temperature.!{. 
Inch from Case for 60 Seconds 


NOTES: 1. Thin 'l'olu"£ apply Hlwet" 
10 J.lA and 
S mA (11:11,(101 (urr.nl 
whln 
th. 
bCIII-emill.r 
diad. 
is opln.circuit,d. 


2. 
Deral. 
lin.arly 
to 200o( 
fru-air 
'Imp.roluf. 
01 ,h. 
raf, 
of 2.06 mW/d.g. S•• 
Figur. I. 


3. Dlrol. 
linearly I, 2OOo( cate temperature 
alth. 
rol. 
of 6.15 mW/'.g. 
5•• 
Figur.2. 


• 


• 


TYPES 2N3962 
THRU 2N3965 
P-N-P SILICON TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
2N3962 
2N3963 
2N3964 
2N3965 
UNIT 
~IN 
MAX MIN 
MAX MIN 
MA~ MIN 
MAX 


V,.RleBo 
(0Iltelor·801! 
Breakdown 
Vollage 
Ie 
- 
-10 
!JA,le 
- 
0 
-<0 
-10 
••.• 5 
-<0 
V 


VIBRICEO 
(oll.(lor·Emill'f 
Breakdown 
Votlage 
'e - 
-5 
mA, 1.-0, 
See Nol,4 
-<0 
-10 
••.• 5 
-<0 
V 


YIIRICES 
(olleelor·Emiller 
Breokdown 
Vollage 
Ie - 
-IOpA.VIE- 
0 
.... 
-80 
...•, 
-<0 
V 


Vl1ll.1UO 
Emiller-Iost 
Iftokdown 
Voltage 
Ie - 
-10 pA, 
Ie - 
0 
-< 
-< 
6 
-< 
V 


Vel 
- 
--40 V, IE - 
0 
10 
0' 
'coo 
(olleclor(uloflCurrenl 
Yel 
- 
-SO V, I 
- 
0 
-10 
-10 
0' 


Vel 
- 
-lOY, 
IE 
- 
0 
-10 
"' 
VeE - 
-40 
v, Vel 
- 
0 
-10 
0' 


vc, 
- 
-so 
v, Vel 
- 
0 
-10 
10 
0' 


'CES 
(olllelGreuloffCurrenl 
YeE 
- 
-70 
y. V • 
- 
0 
-10 
0' 


YeE - 
-40 
V, V". 
- 
0 
I 
-10 
p' 


VeE 
- 
-so 
V, Vn = 0 
ITA = HOoe 
-10 
-10 
p' 


Ves: - 
-70 
V,VEI = 0 
I 
-10 
p' 


"10 
Emiller 
Cutoff 
Currenl 
Vel 
- 
-4 
v, 
Ie 
- 
0 
-10 
10 
10 
10 
0' 


V~, 
_ 
S V, 
1(': - 
1 p' 
60 
60 
110 
110 


Ves: - 
-5 
v, 
It"': 
- 
-10 
Jll 
100 
300 
100 
300 
ISO 
lOO 
2'0 
lOO 


YrE 
- 
5V, 
, - 
IOp.A, , 
__ 
HOC 
.0 
.0 
100 
100 


V~, 
_ 
S V. 
Ir 
- 
-100 
pA 
100 
100 
210 
210 


'FE 


Sialic 
ForwordCurrenf 
Vr, 
- 
5V, , 
- 
-1 m" 
100 
'SO 
100 
'SO 
210 
600 
210 
600 
honder 
lotio 


VN 
- 
-5 
V. , 
- 
-1 ~A. , 
_ 
lOOoe 
600 
600 
••• 
••• 


Vrl' 
- 
-5 
V. I 
- 
-lOrnA, 
Su 
Not, •• 
100 
100 
200 
200 


VN 
- 
-5 
V, 
Ie 
- 
-SO m.•.• 
SuNOl 
•• 
l<l 
90 
110 
180 


VCE 
- 
-5 
V, Ie - 
-so mA, 
T••• _ 
-SSo(, 
" 
.l 
90 
90 
St,Nol 
•• 


lou-Emitter 
Vollage 
'e - 
10mA,I, 
_ 
~.SmA 
••<1.9 
-<1.9 
-<1.9 
-<1.9 
V 
V •• 
Ie 
- 
-SO mA. 
I. = -5 
mA 
Sn 
Nolr" 
-0.95 
-0.95 
-0.95 
-0.95 
V 


Vcer"t1 


{allector-Emiller 
'e - 
-lOrnA, 
I. _ -0.5 
mA 
-0.25 
-<1.2' 
-<1.25 
-0.25 
V 


Salurolion 
Voltag. 
'C - 


See 
Nol •• 


-SOmA, 
la- 
-SmA 
-<I.' 
-<I.' 
-<I.' 
-<I.' 
V 


hi. 


Small.Signal 
Common-Emilie, 


Inpullmpedanu 
VCE = -5 
V. 
2.5 
11 
2.l 
11 
6 
20 
6 
20 
kfl 


'f. 


Small-Signal 
Common-Errilltt 


forwordCuuentTronsf.r.olio 
100 
llO 
100 
lSO 
210 
100 
250 
100 


Small.Signol 
Common· Emili., 
'e = -1 mA, 


10 
10 
10 
10 
h,. 
hy,ru Vollog. 
Tronlf.r 
Rolio 
110'" 
110 ...• 
1;10'· 
.10'" 


'.. 


Small.Signal 
Common-Emi"., 
, = 1 kHI 


l 
l 
50 
Oulpul 
ldmillon<t 
l 
40 
40 
l 
SO 
pmho 


1'••1 
Small·Signol 
Common-Emitter 


Forwordellrunl 
hond" 
lolio 
VCE = -5 v. 
Ie = -0.5 
mA, 
f = 20MHI 
2 
8 
2 
8 
2.5 
8 
2.5 
8 


(- 
Common·Bos.Open-Gnuil 


OUlput (apocilan" 
Vel = -5 V, 
Ie = O. 
f = 1 MHz 
6 
6 
6 
6 
pF 


(,bo 
(ommon·las.Opln-Cifcuit 
Vu = ~u V, Ie = 0, 
, = 
I UH, 
1l 
1l 
1l 
Input 
(opociionci 
1l 
pF 


HOTE 4: Tlltse 
porameters 
mUll 
be mealulfd 
uling 
pulle 
techniques. 
'p = 300 ps, 
duty 
cycle $ 1%. 


·lndicatttJEDEClIlIisltrtddato 


TYPES 2N3962 
THRU 2N3965 
P-N-P SILICON TRANSISTORS 


2N3962 
2N3964 
PARAMETER 
TEST CONDITIONS 
2N3963 
2N396S 
UNIT 


MAX 
MAX 


VCE 
- 
SV,lc 
- 
20 pA, 
RG 
- 
lOkO, 
8 
d8 
f = 10 Hz, 
Nahe 
Bandwidth 
= 2Hz 


VCE 
- 
S V,le 
2{lIlA, 
RG 
10 kO. 


10 
• 
d8 
f= 
100Hz, 
Noise 
Bandwidth 
= 
15 Hz 
'F 
SpolNoiseFigure 
Vc, 
S V, Ie 
20 p.A, 
RG 
IOkO, 
f= 
1kHz, 
Noiu 
Bandwidth 
= 150 
Hz 
3 
2 
d8 


VCE 
- 
5 V, Ie 
20 ilA, 
KG 
10 ko. 


3 
2 
d8 
f= 
10kHz, 
Noise 
Bandwidth 
= LS 
kHz 


NF 
Average 
Noiu 
Figur. 


VCE - 
-5 
V, Ie 
- 
-20 
p.A, 
RG - 
10 kO, 
3 
2 
d8 
Nois. 
Bandwidth 
= lS.1kHI, 
SuNoleS 


NOTE S: 
Average 
Noise 
Figure 
is 
measured 
in 
on 
amplifier 
wilh 
response 
down 
3 dB 
01 
10 
Hz and 
10 
kHz 
and 
a 
high-frequency 
rollol;- 
of 
6 
dB/ottove 


"lndin!,s 
lEDE( regidered 
dolo 


" 
E 
I 
400 


c0 
-l 


300 
i5. 
v 
"i 
0 
s 
200 


~ 
o§ 
u 
100 
~ 
E 
~ 
I 


0':" 


"I 1.6 


c 
o 1.4 
i 
.• 
1.2 
i5 


.~ 1.0 
~ 
~ 0.8 


.= 0.6 
§ 
UO.4 


!5j 0.2 


I 


- 
"" 
"" 


"" 


"" 


1"'- 


1""- 


"" 


'" 


"" 


"- 
"I'.. 


~ 
'" 


• 


• 


TYPE 2N3966 


N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTOR 


FOR HIGH-SPEED COMMUTATOR 
AND CHOPPER APPLICATIONS 


• 
Low rds(on) 
220 n Max 


• 
Low ID(oft) 
1 nA Max 


• 
Low Crss ... 
1.5 pF Max 


ALL 
DIMENSIONS 
ARE 


IN 
INCHES 
UNLESS 


OTHE RWISE 
SPECI F IEO 


--r- 


0.230 
0.195 
0.209 
c5':"'i7B 


OIA 
DIA 
1..1- 


Drain·Gate 
Voltage 


Drain-Source 
Voltage 
Reverse Gate·Source 
Voltage 


Continuous 
Forward 
Gate Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free·Air Temperature 
(See Note 1) 
Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 


30 V 
30 V 
-30V 
10mA 
300 mW 
_55°C 
to 200°C 
300°C 


PARAMETER 
TEST 
CONolTIONSt 
MIN 
MAX 
UNIT 


VIBRlGSS 
Gate-5ource 
Breakdown 
Voltage 
IG ::-1 
JJA. 
VoS 
= 0 
-30 
V 


IGSS 
Gate Reverse Current 
VGS 
- -20 
V. 
VoS 
- 0 
-0.1 
nA 


VoG=20V, 
IS = 0 
0.1 
nA 


lOGO 
Drain 
Reverse 
Current 
TA:: 150°C 
VoG-20V, 
IS - 0, 
0.2 
~A 


VoS= 
lOV, 
VGS--7V 
1 
nA 


loloff) 
Drain 
Cutoff 
Current 


TA-1SOoC 
VoS- 
lOV, 
VGS--7V, 
2 
~A 


VGSloffl 
Gate-Source 
Voltage 
VoS- 
lOV, 
10:= lOnA 
-4 
-6 
V 


lOSS 
Zero-Gate-Voltage 
Drain Current 
VoS-20V, 
VGS 
- 0 
2 
mA 


VoSlonl 
Drain-Source 
On-State 
Voltage 
VGS 
- 0, 
10 -1 
mA 
0.25 
V 


Small-Signal 
Drain-Source 


VGS 
= 0, 
10 = 0, 
f., 1 kHz 
220 
n 
rds(on) 
On-State 
Resistance 


Common-Source 
Short-Circuit 
VGS 
='0, 
eiss 
VoS=20V, 
f'" 
1 MHz 
6 
pF 


I nput 
Capacitance 


Common-Source 
Short-Circuit 


Crss 
VoS 
= 0, 
VGS=-7V, 
f::: 
1 MHz 
1.5 
pF 


Reverse 
Transfer 
Capacitance 


NOTE 
1: Derate linearly to 200°C free-air temperature at the rate of 1,71 mW/oC, 


-JEDEC registered data_ This data sheet contains all applicable registered data in effect at the time of publication. 
tThe fourth 
lead (case) is connected to the source for all measurements, 


TYPE 2N3966 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTOR 


PARAMETER 
TEST 
CONDITIONS 
t 
MAX 
UNIT 


td(on) 
Turn-On 
Delay 
Time 
VDD: 
1.5V, 
'o(onl 
"'" 1 mA, 
20 
ns 


I, 
Rise Time 
VGSlon) 
= O. 
VGS(off) 
= -6 
V, 
100 
ns 


toft 
Turn-Off 
Time 
See Figure 1 
100 
ns 


ov-~~r 
1~s 
~Ilns 


-6V~ 
_ 


I 
I 
1--1 I, r-- 
--I 
'off 


Id1on) -I i-' 
I 


10% 
I 
I 
I 


NOTES; 
A. 
The input 
waveforms 
are supplied 
by a generator 
with 
the following 
characteristics: 
Zout 
"" 50 n. duty 
cycle"'; 
50%. 


8. 
Waveforms 
are monitored 
on an oscilloscope 
with 
the following 
characteristics: 
tr" 
10 ns, Ain ;;;.5 M!1. Cin" 
10 pF. 


-JEOEC 
registered 
data 


• 


• 


TYPES 2N3970 
THRU 2N3972 


N-CHANNEL 
SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTORS 


SYMMETRICAL 
N-CHANNEL 
FIELD·EFFECT 
TRANSISTORS 
FOR HIGH-SPEED COMMUTATOR 
AND CHOPPER APPLICATIONS 


• 
Low ID(off) 
... 
0.25 nA Max 


• 
Low rd5(on) Ci55Product 


= 


1-0.500 I 


MIN -j 


Drain-Gate 
Voltage 
Drain-Source 
Voltage 
Reverse Gate-Source 
Voltage 


Continuous 
Forward 
Gate 
Current 


Continuous 
Device Dissipation 
at (or below) 2SoC Case Temperature 
(See Note 1) 
Storage Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 


Lead Temperature 
1/16 Inch from Case for 60 Seconds 


40V 
40 V 


-40 V 
SOmA 
.1.aW 


_-6So C to 200° C 
_300°C 


TYPES 2N3970 
THRU 2N3972 


N-CHANNEL 
SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTORS 


2N3970 
2N3971 
2N3972 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


V'IRIGSS 
Gole-Source Breakdown Voltage 
IG - 
-1 
"A, 
Vos - 
0 
-10 
-10 
-10 
V 


lOGo 
Drain 
Reverse Current 


VOG - 
20 V, 
Is - 
0 
0.25 
0.25 
0.25 
nA 


VOG - 
20 V, 
Is - 
0, 
TA 
- 
150'( 
0.5 
0.5 
0.5 
p.A 


1010fO 
Drain Cutoff (urrent 
Vos - 
20 V, 
VGS - 
-12 
V 
0.25 
0.25 
0.25 
nA 


Vos - 
20 V, 
VGS - 
-l2V, 
TA 
- 
150'( 
0.5 
0.5 
0.5 
p.A 


VGSfoffJ 
Gale·Source (uloll 
Vollage 
Vos - 
20 V, 
10 - 
1 nA 
-1 
-10 
-2 
-5 
-0.5 
-3 
V 


loss 
Zero-Gate-Voltage 
Drain (urrent 
Vos - 
20 V, 
VGS - 
0, 
See Nole 2 
50 
150 
25 
75 
5 
30 
mA 


VGS - 
0, 
10 - 
20 mA 
1 


VOSfonl 


Drain-Soune 
VGS - 
0, 
10 - 
10mA 
1.5 
V 
On·Slale Voltage 


VGS - 
0, 
10 - 
5 mA 
2 


Static Drain-Source 
n 
TOSlonl 
On-Stote Resistance 
VGl = 0, 
10 = 1 mA 
30 
60 
100 


-. 


rds(on) 
Small· Signal Drain·Saurce 
VGl = 0, 
10 = 0, 
f = 1 kHz 
30 
60 
100 
n 
On-State 
Resistance 


c'u 


(ommon-Source 
Short·(jrcuit 
VOl - 
20 V, 
VGl - 
0, 
f - 
1 MHz, 
Input (apacitance 
See Nale 3 
25 
25 
25 
pF 


ern 


(ommon-Source 
Short·Circuit 
f = 1 MHz 
Reverse Transfer Capocitance 
VOl = 0, 
VGl = -12 
V, 
6 
6 
6 
pF 


PARAMETER 
TEST 
CONDITIONS 
2N3970 
2N3971 
2N3972 
TYP 
MAX 
TYP 
MAX 
TYP 
MAX 
UNIT 


td(ool 
Turn-On Delay Time 
Voo = 10 V, 


10'~lt = 1 


20 mA 12N3970) 
10 
15 
40 
ns 
10 mA (2N3971) 


I, 
Rise Time 
VGS/~I = 0, 


5 mA 12N3972) 
10 
15 
40 
ns 


VGS,olij = 1 


-10 
V (2N3970) 


toff 
Turn-Oil Time 
See Figure 1, 
-5 
V (2N3911) 


30 
60 
100 
ns 
-3 
V (2N3972) 


t, 
Rise Time 


101~lt = 1 


12 mA 12N3970) 
2 
3 
4 
ns 


Von = 10 V, 
6 mA (2N3971) 


I~ 
Turn-On Time 
3 mA (2N3972) 
5.5 
6.5 
8 
ns 


I, 
Fall Time 
YGS(onl = 0, 


VGS/o1ij= 1 


-12 
V (2N3970) 
7 
13 
27 
ns 


toff 
Turn-Off Time 
See Figure 2, 
-7 
V (2N3911) 


-5 
V (2N39721 
10 
18 
31 
ns 


NOTES: 
2. This parameter 
mUll 
bl 
measured 
using 
puis. f,dlniquei. 
'. = JOD P.I, dUly qde 
~ 
J%. 


]. 
This plrllmeler 
must 
be measuled 
with 
billl 
voltages 
applied 
for Ius 
lhon 
S monds 
to ouid 
overheating. 


tThese 
Oft 
nominal 
values; 
uad 
values 
vary 
slightly 
with 
tranlistor 
porometen. 


-JEOEC 
rtglstereddolo 
(typical 
dalo 
enludedJ. 


• 


• 


TYPES 2N3970 
THRU 2N3972 


N-CHANNEL 
SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTORS 


tr" 
0.25 ns 
tf <: 0.75 os 


O--T~200nS.-r- 
INPUT 


VGSloff) 
c:J 
I 
I 
I 


-'ton,.~toff 
••• 


Idlonl-+! 
•••••• 
~ 
tdloffl 
t,.-l •• ~ 
••..tf 


1~1 
I~ 
OUTPUT 


90%~~90% 
'-- 


VGS off 
-10V 
-5V 
-3V 


TYPE 


2N3970 
2N3971 
2N3972 


RL 
453 n 
845n 
1.62 kn 


tr <: 0.5 ns 
tf" 0.5 ns 


O--T~200ns.-r- 
INPUT 


VGS(offl 
c=.:::J 
I 
I 
I 
~ 
ton,. 
~toff 
••• 


Idlonl-+! 
•••••• 
~ 
tdloffJ 


t,.-l 
,.. 
~ 
••.. tf 


1~1 
I~ 
OUTPUT 


90%~~90% 
'-- 


TYPES 2N3993. 
2N3993A. 
2N3994. 
2N3994A 


P-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


FOR HIGH-SPEED 
COMMUTATOR 
AND 


CHOPPER APPLICATIONS 


• 
Low rd,!on) ... 
150 n Max (2N3993, 2N3993A) 


• 
High IV"I/C;" 
Ratio (High-Frequencv Figure-of-Merit) 


• 
Low Leakage 


• 
Low C'" 
... 
3 pF Max (2N3993A) 


THE 
ACTIVE 
ElEMENTS 
AlE 


ELECTIICALLY 
INSULATED 
FlOM 


THE 
USE 


Drain-Gate 
Voltage 
. 


Drain-Source 
Voltage 
.................•..................... 


Reverse Gate-Source 
Voltage 
. . 
. 
. 


Continuous 
Forward 
Gate 
Current 
. . . . . . . . . . 
. 
. 


Continuous 
Device 
Dissipation 
at (or below) 
2SoC Free-Air 
Temperature 
(See Note 
1) 


Storage 
Temperature 
Range. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 


-25 V 
-25 V 


25 V 


.-10mA 
300 mW 


_65° C to 200° C 


300°C 


NOTE: 
1. Derate linearlV to 17SoC free-air temperatur. 
at the rate of 2 mW/oc. 


°1ndieates JEDEC 
registered data 


• 


• 


TYPES 2N3993. 
2N3993A. 
2N3994. 
2N3994A 
P-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


PARAMETER 
TEST CONDITIONSf 
2N3993 
2N3993A 
2N3994 
2N3994A UNIT 
IN MAx IMIN MAx IMIN MAx 


V(BAIGSS 
Gate-Source 
Breakdown 
Voltage 
IG - 1 p,A, 
VOS= 
0 
25 
25 
25 
25 
V 


VOG - -15 V. 
Is - 0 
1.2 
-1.2 
-1.2 
-1.2 
nA 


lOGO 
Drain Reverse 
Current 
VOG = -15 V. 
's = O. 
TAs1500C 
-1.2 
-1.2 
-1.2 
-1.2 
~A 


loSS 
Zero-Gate-Voltage 
Drain 
Current 
Vas 
z: -10 
V, 
VGS::: 
0, 
-10 
-10 
-2 
-2 
mA 
See Note 2 


Vas 
= -10 
V, 
VGS 
- 
6 V 
-1.2 
-1.2 
nA 


Vos:: 
-10 V. 
VGs==6V, 
-1 
-1 
~A 


IOloff) 
Drain 
Cutoff 
Current 
TA = 150°C 


VOS"" -10 V. 
VGS= 
lOV 
-1.2 
-1.2 
nA 


VOS - -10 V. 
VGS·10V. 
-1 
-1 
~A 


TA=150oC 


VGS 
Gate-Source 
Voltage 
VOS - -10V, 
to:: -lIJA 
4 
9.5 
4 
9.5 
1 
5.5 
1 
5.5 
V 


rds(on) 
Small-Signal Drain-Source 
VGS = O. 
10 - O. 
150 
150 
300 
300 
n 


On-State 
Resistance 
f::: 
1 kHz 


Iv,,1 
Small-Signal 
Common-Source 
Vas 
= -10 
V, 
VGS = 0, 
6 
12 
7 
12 
4 
10 
5 
10 
mmho 
Forward 
Transfer 
Admittance 
f = 1 kHz, 
See Note 
2 


Ciss 
Common-Source 
Short-Circuit 
VOS' 
-10 V. 
VGS = O. 
18 
12 
16 
12 
pF 


Input Capacitance 
f= 
1 MHz. 
See Note 
3 


Vas'" 
O. 
VGS-6V. 
5 
3.5 
pF 


Crss 
Common-Source 
Short·Circuit 
f= 
1 MHz 


Reverse 
Transfer 
Capacitance 
VOS 
= 0, 
VGS -10V, 
4.5 
3 
pF 


f= 
1 MHz 


NOTES: 2. These parameters must be measured using pulse techniques. 
tp" 
100 ms, duty cycle ~ 10%. 


3. This parameter must be measured with 
bias voltages applied for lessthan 5 seconds to avoid overheating. 


·lndicatesJEOEC 
registered data 


fThe 
fourth 
lead (case) is connected 
to the source for all measurements. 


'" 
'" '" '\ 


~ 
'" 


:< 
E 
I 
300 
.~1 
a. 
u 
.~ 
200 
Cl 


.1 
~ 
E 
100 
.§ 
~ 
I 


oo 
2.5 
50 
75 
100 
12.5 
150 
175 
200 


TA 
- 
Frl!l!-Air 
Templ!roture 
_ 
°C 


TYPES 2N4013. 2N4014 


N-P-N SILICON 
TRANSISTORS 


FAST, HIGH-VOLTAGE, 
HIGH-eURRENT 
CORE DRIVERS 


• 
hFE Guaranteed from 10 mA to 1 A 


• 
Guaranteed Switching Times at 500 mA 


• 
Also Available in TO-39 as 2N3724, 2N3725 


---r- 


0.230 0.195 
0.209 
0.178 
DIA 
OIA 
l.l- 


ALL 
DIMENSIONS 
ARE 


IN 
INCHES 
UNLESS 


OTHERWISE 
SPECIFIED 


2N4013 
2N4014 
UNIT 
Collector-Base Voltage 
50 
80 
V 
Collector-Emitter 
Voltage (See Note 1) 
30 
50 
V 
Emitter-Base Voltage 
6 
6 
V 
Continuous Collector Current 
0.5 
0_5 
A 
Continuous Device Dissipation at (or below) 25 C Free-Air Temperature (See Note 2) 
360 
360 
mW 
Continuous Device Dissipation at (or below) 25 C CaseTemperature (See Note 3) 
1.2 
1.2 
W 
Storage Temperature Range 
-65 to 200 
-65 
to 200 
C 
Lead Temperature 1/16 Inch from Casefor 60 Seconds 
300 
300 
C 


1. These Y~IU8Sapply be~een 
O.~l mA and 500 mA collector 
current 
wohenthe base-emitter diode is open-circuited. 
2. 
Derate 
Imearly 
to 200 
C free- •• r temperature 
at the 
rate 
of 2.06 
mW! 
C. 


3. 
Derate 
linearly 
to 200°C 
case temperature 
at the 
rate 
of 6.85 
mW/oC. 


• 


• 


TYPES 2N4013. 2N4014 
N-P-N SILICON 
TRANSISTORS 


2N4013 
2N4014 


PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 


Collector-Base 
V 
VIBRICBO 
Breakdown Voltage 
IC·'0~A, 
IE = 0 
50 
ao 


Collector-Emitter 


VIBR)CEO 
Breakdown Voltage 
Ie"'" 
lOrnA, 
la·O, 
See Note 4 
30 
50 
V 


Collector·Emitter 
V(BRICES 
IC· 
lO~A, 
VBE ·0 
50 
ao 
V 


Breakdown 
Voltage 


Emi ner-Base 
V(BA)EBO 
Breakdown Voltage 
IE' 
10~A, 
IC = 0 
6 
6 
V 


VCB-40V, 
IE - 0 
1.7 


VCB-40V, 
IE - 0, 
TA -100°C 
120 
ICBO 
Collector Cutoff Current 
~ 
VCB"60V, 
IE - 0 
1.7 


VCB - 60 V, 
IE - 0, 
TA -HXtC 
120 


VCE - 50 V, 
VBE" 
0 
10 
ICES 
Collector 
Cutoff 
Current 
~A 
vCE-aOv, 
VBE - 0 
10 


VCE-50V, 
VBE - 0 
-10 
IB 
Base Current 
~ 
VCE - ao V, 
VBE - 0 
-10 


VCE - 1 V, 
le-1OmA 
30 
30 


VCE - 1 V, 
'C-1OOmA 
60 
150 
60 
150 


VCE"lV, 
IC = 100 mA, 
30 
30 
TA = -55°C 
See 
Static 
Forward 
Current 
VCE·' 
V, 
IC = 300 mA 
Note 
40 
40 


hFE 


Transfer 
Ratio 
VCE'l 
V, 
Ie ~ 500mA 
4 
35 
35 


VCE" 
1 V, 
Ie - 500 mA, 


20 
20 
TA' 
-55°C 


VCE = 2V, 
IC' 
aoo mA 
25 
20 


VCE"5V, 
IC - 1 A 
30 
25 


Ie - 
1 mA, 
Ie"" 
lOmA 
0.76 
0.76 


la=10mA. 
Ic-lOOmA 
0.86 
0.86 
See 


IB - 30 mA, 
IC" 300 mA 
1.1 
1.1 


VBE 
Base-Emitter 
Voltage 
Note 
V 


IB - 50 mA, 
Ic""500mA 
4 
o.a 
1.1 
o.a 
1.1 


lB' 
aOmA, 
IC = aoo mA 
1.5 
1.5 


IB= l00mA. 
IC- 
1 A 
1.7 
1.7 


le-1 
mA, 
Ic-l0mA 
0.25 
0.25 


IB -lOrnA, 
Ic=l00mA 
See 
0.2 
0.26 


Collector-Emitter 
IB - 30mA, 
IC - 300 mA 
0.32 
0.4 


VCE(sa,} 
Note 
V 
Saturation 
Voltage 
IB-50mA, 
IC - 500 mA 
0.42 
0.52 
4 
lB' 
ao mA, 
IC = BOOmA 
0.65 
o.a 


IB - 100 mA, IC"l 
A 
0.75 
0.95 


Ihlel 


Small-Signal 
Common-Emitter 
VCE = 10 V, 
IC'50mA, 
1= 100 MHz 
3 
3 


Forward 
Current 
Transfer 
Ratio 


Cobo 


Common-Base 
Open·Circuit 


VCB-l0V, 
IE = 0, 
f:: 1 MHz 
pF 


Output 
Capacitance 
12 
10 


Cibo 


Common-Base 
Open-Circuit 


VEB - 0.5 V, 
IC· 
0, 
f"" 
1 MHz 


Input 
Capacitance 
55 
55 
pF 


TYPES 2N4013. 2N4014 


N-P-N SILICON 
TRANSISTORS 


TEST CONOITIONSt 
2N4013 
2N4014 


PARAMETER 
MAX 
MAX 
UNIT 


'd 
Delay 
Time 
VCC'30V, 
IC = 500 mA, 
10 
10 
ns 


" 
Rise Time 
IB(11 = 50 mA, 
VBE(offi 
= -3.8 V, 
30 
30 
ns 


'on 
Turn-On Time 
See Figure 
1 
35 
35 
ns 


's 
Storage Time 
VCC'30V, 
IC - 500 mA, 
50 
50 
ns 


" 


Fall 
Time 
IB(1I = 50 mA, 
IB(2) = -50 mA, 
25 
30 
ns 


toft 
Turn·Off Time 
See Figure 
1 
60 
60 
ns 


I _F 
(--0 
OUTPUT 


+9 
0 
.7J 
L 
INPUT 


•• ton'" 
'-toff.-.l 
I 
I 
I 
I 
..••·dr- I 
-1', 
:- I 


-., 
t, ~ 
-l'f t- 


~ 


O%I 
110% 


I 
I 
OUTPUT 
ro'll. 
ro'll. 


NOTES: 
8. 
The input 
waveforms 
are supplied by 8 generator with 
the following 
characteristics: 
Zout - 50 n, tr < 1 ns, tf <: 1 ns, tw 
"= 
1 IJS, 


duty 
cycle 
<: 2%. 


b. 
The output 
waveforms 
are monitored 
on an oscilloscope with 
the following 
characteristics: 
tr" 
1 ns, Rio;;' 
100 kn. Gin" 
7 pF. 


"JEDEC 
registered 
data 


• 


• 


TYPES 2N4026 
THRU 2N4033 
P-N-P SILICON TRANSISTORS 


MEDIUM POWER P-N-P TRANSISTORS 
FOR COMPUTER MEMORY APPLICATIONS 


• 
Increased Dissipation at 25°C CaseTemperature ... 
10 W Max (2N4030 thru 2N4033) 


• 
High V(BR)CEO ... 
80 V Min (2N4027, 2N4029, 2N4031, 2N4033) 


mechanical data 


ALL 
DIMENSIONS 
A.E 
IN INCHES 
UNLESS 
OTHEIWISf 
S"ECIFIED 


2N4026 
2N4027 
2N4030 
2N4031 
UNIT 
2N402S 
2N4029 
2N4032 
2N4033 
Collector-Base Voltaae 
-60' 
-SO' 
-60' 
-SO' 
V 


Collector-Emitter 
Voltage (See Note 11 
-60' 
-SO' 
-60' 
-SO' 
V 
Emitter-Base Voltage 
-5' 
-5' 
V 


Continuous 
Collector Current 
-1' 
-1' 
A 
Continuous 
Device Dissipation at (or below) 25°C 
0.5' 
O.S' 
W 
Free-Air Temoerature 
ISee Note 2) 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
2' 
10' 
W 
Case Temperature 
(See Note 3) 
4' 


Storage Temperature 
Ranae 
-65 
to 200' 
-65 
to 200' 
°c 
Lead Temperature 
1/16 Inch from Case for 60 Seconds 
300' 
300' 
°c 


NOTES: 
1. These values apply between 0 and lamA 
collector 
current when the base-emitter diode is open-circuited. 


2. 
Derate linearly 
to 
200°C 
free-air 
temperature 
at the rates of 
2.86 mWiC 
for 
2N4026 
through 
2N4029 
and 4.56 mWiC 
for 
2N4030 
through 
2N4033. 


3. 
Derate 
linearly 
to 200°C 
case 
temperature 
8t the following 
rates: 
11.4 mWI'C 
for the 2-watt 
rating, 57.1 mW/oC for the 
la-watt 
rating, 
and 22.8 
mW/oC 
for the 4-watt 
rating. 


·The JEOEC registered outline 
for these devices is TO·S. TO·39 falls within 
TO-S with the exception 
of lead length. 
°JEDEC registered data. This data sheet contains all applicable registered data in effect at the time of publication. 
tThis value is guaranteed by Texas Instruments 
in addition 
to the JE DEC registered value which is also shown. 


TYPES 2N4026 
THRU 2N4033 
P-N-P SILICON TRANSISTORS 


2N4026 
2N4027 
2N402S 
2N4029 


PARAMETER 
TEST CONDITIONS 
2N4030 
2N4031 
2N4032 
2N4033 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Collector-Base 
V 
VISR)CSO 
IC=-10~A, 
IE' 
0 
-GO 
-80 
-GO 
-SO 


Breakdown 
Voltage 


Collector-Emitter 
Ic=-10mA, 
IS 
0, 
-80 
V 
VIBRICEO 
-GO 
-BO 
-GO 
Breakdown 
Voltage 
See Note 4 


Emitter-Base 
V 
VIBR)EBO 
Ie = -10#A. 
IC = 0 
-5 
-5 
-5 
-5 
Breakdown 
Voltage 


VCB - -SO V, 
IE - 0 
-SO 
-SO 
nA 


VCB = -GOV, 
IE = 0 
-50 
-50 


Collector 
Cutoff 
VCB - -SO V, 
IE = 0, 


ICBO 
-SO 
-SO 


Current 
TA=150°C 


VCB - 
GOV, 
IE 
0, 
~A 


TA=150°C 
-50 
-50 


lEBO 
Emi ner 
Cutoff 
Current 
VEB = -5 V, 
IC = 0 
-10 
-10 
-10 
-10 
~A 


VCE--5V, 
IC - 
loo~A 
30 
30 
75 
75 


VCE - -5 V, 
40 
120 
40 
120 
100 
300 
100 
300 
Ie = -100 mA 


VCE'-5V, 


Static 
Forward 
Current 
IC = -100 mA, 
15 
15 
40 
40 
hFE 
Transfer 
Ratio 
TA = -5SoC 
See Note 4 


VCE--5V, 
25 
25 
70 
70 
Ie = -500 
mA 


VCE--5V, 
15 
10 
40 
25 
IC= -1 A 
'e - -1SmA, 
-0.9 
-0.9 
-0.9 
-0.9 


IC = -1SO mA 


VBE 
Base-Emitter 
Voltage 
VCE = -0.5 V, 
See 
Note 
4 
-1.1 
-1.1 
-1.1 
-1.1 
V 


Ie = -500 
mA 


VCE = -1 V, 
-1.2 
-1.2 
IC' 
-1 A 
IB - -15mA. 
-0.15 
-0.15 
-0.15 
-0.15 


Ic=-l50mA 


Collector-Emitter 
IB - -SOmA. 
VCElsatl 
See Note 4 
-0.5 
-0.5 
-0.5 
-0.5 
V 
Saturation 
Vol tage 
Ie = -SOOmA 


IB = -100 
mA. 
-1 
-1 
IC' 
-1 A 


Small-Signal 


Common-Emitter 
VCE = -10V, 
Ie = -SOmA, 
"lei 
1 
4 
1 
4 
1.5 
5 
1.5 
5 


Forward 
Current 
f = 100 
MHz 


Transfer 
Ratio 


Collector-Base 
VCB = -10 V, 
IE - 0, 
Ccb 
20 
20 
20 
20 
pF 
Capaci 
tance 
f= 
1 MHz, 
See Note 5 


Common-Base 


Cibo 
Open-Circuit 
VEB = -0.5 V, 
IC= 0, 
110 
110 
110 
110 
pF 
f: 
1 MHz 
Input 
Capacitance 


NOTES: 
4. 
These parameters must be measured using pulse techniques. tw• 
300 ~s. dutY cycle'" 
1%. 
5. 
Ccb measurement 
employs 
a three-terminal 
capacitance 
bridga 
incorporating 
a guard circuit. 
The 
emitter 
is connected 
to the 
guard terminal 
of the bridge. 


• 


• 


TYPES 2N4026 THRU 2N4033 
P-N-P SILICON TRANSISTORS 


PARAMETER 
TESTCONOITIONSt 
MAX 
UNIT 


ton 
Turn-On 
Time 
VCC' -30 V. 
Ie E -500 mA, 
100 
ns 
" 


Storage Time 
IBllI: 
-50 mA. 
IB(2): 
50 mA. 
350 
ns 


If 
Fall Time 
VBEloffl • 3.8 V. 
See Figure 
1 
50 
ns 


INPUT1 


62 n 


OV---, 
I 


-97V--L-.-J 
. 
I 
I 


1 
1 
~ton.-j 
-toff--i 
I 
I 
1 
I 
- 
'dl+- I 
••...•s-1 
I 
I 
I 
I 
I 
~ "..... 
~ 'fr- 


~ 


90% 
90% 
I 
I 
I 
OUTPUT 
10% 
10% 


NOTES: 
a. 
The input waveform 
is supplied by a generator with 
the following 
characteristics: 
Zout - 50 n. tr " 
20 n5, tf "20 
ns. tw "" 10 /oli, 


duty cycle" 
2%. 
b. Waveforms are monitored 
on an oscilloscope with 
the fOllowing characteristics: 
tr ~ 10 ns, Rin;;" 
100 kil. 


FIGURE 1-500·mA SWITCHINGTIMES 


! 1 
~ 0.9 
t 0.8 


~ 
0.7 


d 0.6 
§ 0.5 


~ 0.4 
80.3 
E 
E 0.2i 0; 


o 


1""- 


2N40311 
THRU 
2N4033 


"'- 
1--. 


1 


2N4026 
THAU 
2N40~ 


I 
1 
1 
2', 


1 
1 
I 
"'" 


'" 


f'.,. 


'" 
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TYPES 2N4058 
THRU 2N4062. 
A5T4058 
THRU A5T4062. 


A8T4058 
THRU A8T4062 
P-N-P SILICON TRANSISTORS 
BULLETIN 
NO. DL·S 7311962, MARCH 
1973 


SI LECTt 
TRANSISTORSt 


• 
Ideal for 
Low-Level 
Amplifier 
Applications 


• 
Rugged One-Piece Construction 
with 
In-Line 
Leads or Standard 
TO- 1B 100-mil 
Pin-Circle 
Configuration 


• 
Recommended 
for Complementary 
Use with 
2N3707 
thru 
2N371 1, A5T3707 
thru 
A5T371 
1, or ABT3707 
thru 
ABT371 
1 


mechanical 
data 


These 
transistors 
are 
encapsulated 
in a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a 
highly 
mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 
deformation. These devices exhibit stable characteristics under high-humidity conditions and are capable of meeting 
MIL-STD-202C, 
Method 
106B. The transistors 
are insensitive 
to light. 


2N4058 
THRU 
2N4062, 
A8T4058 
THRU 
A8T4062 


'ALL 
JEOEC 
TO·92 
DIMENSIONS 
AND 
NOTES 
ARE 
APPLICABLE 


2N4058 
A8T4058 


thru 
tlnu 


2N4062 
A8T4062 
I , • 


ECB 
EBC 
LEAO 
OEVICE 


1 
2 
3 


2N4058 
thru 
2N4062 
Emitter 
Collector 
Ba•• 


A8T4058 
thru 
A8T4062 
Emitter 
Ba•• 
Collector 


OOIS 


,:: 7 .:2Ei=':=·=' ====-; 


=::::1 
1 
-J 


NOTES: 
A. 
Lead diameter is not controlled 
in this area. 
B. Leads having maximum 
diameter (0.019) shall be within 
0.007 of their 
true positions 
measured in the gaging plane 0.054 below 
the seating 
plane of the device relative to a maximum-diameter 
package. 


C. All dimensions are in inches. 


absolute 
maximum 
ratings at 25°C free-air 
temperature 
(unless otherwise 
noted) 


Collector-Base 
Voltage 
Coliector·Emitter 
Voltage (See Note 1) 


Emitter-Base 
Voltage 
Continuous 
Collector 
Current 


Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 


Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
.. 


-30 V' 
-30 V' 
-6 V' 
-30mA' 


{ 
625mw§ 
360 mW' 
_65°C 
to 150°C' 
260°C' 


NOTES: 
1. This value applies when the base-emitter diode is open-circuited. 
2. 
De~ate.the 625-mW r:ting 
Iin~arlY to 150°C free·air temperature a\the 
rate of 5 mWie. 
Derate the 360-mW (JEDEe registered) 


ratIng linearly to 150 C free-air temperature at the rate of 2.88 mW/ e. 
·The asterisk identifies JEDEe registered data for the 2N4058 through 2N4062 only. This data sheet contains all applicable registered data in 
effect at the time of publication. 
tTrademark 
of Texas Instruments 
tU.S. patent No. 3,439,238 
h•••• 
In",urn.n" 
ou.,.n' ••• 'hi ••• Iu. in addition.'o ,h. JEDEC 
<eOi".,.d .alue which i. al.o .hown. 
USES 
CHIP 
P18 


TYPES 2N4058 
THRU 2N4062. 
A5T4058 
THRU A5T4062. 
A8T4058 
THRU A8T4062 
P-N-P SILICON TRANSISTORS 


2N405S 
2N4059 
2N4060 
2N4061 
2N4062 


A5T405S 
A5T4059 
A5T4060 
A5T4061 
A5T4062 


PARAMETER 
TESTCONDITIONS 
UNIT 


AST405S 
AST4059 
AST4060 
AST4061 
AST4062 


MIN 
MAX 
MIN MAX 
MIN MAX 
MIN MAX 
MIN MAX 


COllector-Emitter 
IC::-1 
mA, 
IS' 
0, 
-30 
V 
VIBRICEO 
-30 
-30 
-30 
-30 
Breakdown 
Voltage 
See Note 3 


Collector 
Cutoff 
nA 
ICBO 
VCB' 
-20 V, IE' 
0 
-100 
-100 
-100 
-100 
-100 
Current 


lEBO 
Emitter 
Cutoff 
Current 
VEB'-6V, 
'C' 
0 
-100 
-100 
-100 
-100 
-100 
nA 


Static 
Forward 
Current 
VCE - 
5V, 
IC- 
100~A 
100 
400 
hFE 
Transfer 
Ratio 
VCE = -5 V, 
IC- 
-1 mA 
45 
660 
45 
165 
90 
330 
lS0 
660 


VBE 
Base-Emitter 
Voltage 
VCE = -5V, 
IC--1 
mA 
-0.5 
-1 
-0.5 
-1 
-0.5 
-1 
-0.5 
-1 
-0.5 
-1 
V 


Collector-Emitter 


VCElsatl 
IB = -0.5 
mA, 
Ic=-10mA 
-0.7 
-0.7 
-0.7 
-0.7 
-0.7 
V 


Saturation 
Vortage 


Small-Signal 
VCE = -5V, 
IC' 
-100 "A, 
100 
550 


Common-Emitter 
f = 1 kHz 
hIe 
Forward 
Current 
VCE • -5 V, 
IC=-lmA. 
45 
800 
45 
250 
90 
450 
180 
800 
Transfer 
Ratio 
f = 1 kHz 


• 
*operating characteristics at 25°C free-air temperature 


2N405S, 


PARAMETER 
TESTCONDITIONS 
A5T4058, AST405S 
UNIT 


MIN 
TYP 
MAX 


F 
Average 
Noise 
Figure 
VCE = -5V, 
IC - -100 ~A, 
RG' 
5 kn, 
1.7 
5 
dB 
Noise 
Bandwidth 
= 15.7 
kHz. 
See Note 
4 


NOTES: 
3. 
This parameter 
must be measured using pulse techniques: 
tw 
= 300 lis, duty 
cycle C;;;2%. 
4. 
Average Noise Figure is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
rolloff 
of 
6 dB/octave. 
-The asterisk identifies JEDEC 
registered data for 2N4058 
through 2N4062 
only. 


THERMAL 
INFORMATION 


DISSIPATION 
DERATING 
CURVE 
;: 
BOO 
E 
Ic 
700 
0.~ 
0. 
.~ 
600 
0•." 
500 
.~ 
0 


'" 
400 
0:J 
C 
300 
.., 
c0u 
E 
200 
:J 
E'x 
100 
~ 
If- 
0 
CL 
0 


TA-Free-Air 
Temperature- 
°c 


FIGURE 1 


TYPES 2N4091 
THRU 2N4093 
N-CHANNEL SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTORS 


SYMMETRICAL 
N-CHANNEL 
FIELD-EFFECT 
TRANSISTORS 
FOR HIGH-SPEED COMMUTATOR 
AND CHOPPER APPLICATIONS 


• 
Low 
ID(off) 
_.. 0.25 nA Max 


• 
Low rds(on) 
Ciss Product 


3 
LEADS 
0.019 
DIA 
0.016 


I 


= 


I 
0.500 
I 
r- M1N-i 


Drain-Gate 
Voltage 


Drain-Source 
Voltage 


Reverse Gate-Source 
Voltage 


Continuous 
Forward 
Gate 
Current 
Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 1) 
Storage Temperature 
Range 
. 
. 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


40 V 
40 V 
-40 V 
10mA 
1.8W 


. -55°C 
to 200°C 
300°C 
• 


TYPES 2N4091 THRU 2N4093 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 


2N4091 
2N4092 
2N4093 
UNIT 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Yl1:R1GSS 
Gate-Sourc! 
Breakdown 
Voltage 
IG - 
-1 
"A, 
Vos - 
0 
-40 
-40 
-40 
V 


VOG - 
20 V, 
Is - 
0 
0.2 
0.2 
0.2 
nA 


lOGO 
Drain Reverse Current 
VOG - 
20 V, 
Is - 
0, 
TA 
- 
lSO'( 
0.4 
0.4 
0.4 
p.A 


IsGO 
Source Reverse Current 
VSG - 
20V, 
10 - 
0 
0.2 
0.2 
0.2 
nA 


Vos - 
20V, 
VGS - 
-12V 
0.2 


Vos = 
20V, 
VGS = 
-8 
V 
.0.2 
nA 


Drain Cutoff Current 


Vos - 
20 V, 
VGS - 
-6 
V 
0.2 
Iplofn 
Vos = 
20 V, 
VGS = 
-12 
V, 
TA 
- 
lSO'( 
0.4 


Vos - 
20 V, 
VGS - 
-8 
V, 
TA 
- 
lSO'( 
0.4 
p.A 


Vos = 
20 V, 
VGS = 
-6 
V, 
TA = 
lSO'( 
0.4 


VGSloftl 
Gote·Source (uloff Voltoge 
Vos - 
20 V, 
10 - 
1 nA 
-5 
-10 
-2 
-7 
-1 
-5 
V 


loss 
Zero-Gate-Voltage 
Drain Current 
Vos - 
20 V, 
VGS - 
0, 
See Nole 2 
30 
IS 
8 
mA 


VGS - 
0, 
10 - 
6.6 mA 
0.2 
Drain-Source 
VGS - 
0, 
10 - 
4 mA 
0.2 
V 
VOSlonl 
On-Slole Voltoge 


VGS = 
0, 
10 = 
2.5 mA 
0.2 


Stotic Drain-Source 
VGS = 
0, 
80 
n 
ras/onl 
On-State Resistonce 
10 = 
1 mA 
30 
SO 


fd'lonl 
Small· Signal Drain-Soufce 


VGS = 
0, 
10 = 
0, 
f = 
1 kHz 
30 
50 
80 
n 
On-Stote Resistance 


(". 


(ommon·Source 
Shorf·(frcuit 
Vos - 
20 V, 
VGS - 
0, 
f - 
1 MHz, 
16 
pF 
Input (apacitance 
See Nole 3 
16 
16 


(". 


(ommon,Soufce 
Shorf-Circuit 


Reverse Transfer Capacitonce 
Vos = 
0, 
VGS = -20 
V, 
1= 
1 MHz 
5 
5 
5 
pF 


PARAMETER 
TEST CONDITIONS 
2N4091 
2N4092 
2N4093 


TYP 
MAX 
TYP 
MAX 
TYP 
MAX 
UNIT 


Idlonl 
Turn-On Oeloy Time 
Voo = 
3 V, 
r6 
mA (2N4091) 
15 
15 
20 
ns 
100~lt 
= 
4 mA (2N4092) 


Rise Time 
VG~~I 
= 
0, 


2.5 mA (2N4093) 
10 
20 
40 
I, 
1-12 
V (2N4091) 
ns 


lof' 
Turn·Off Time 
S.e Figure 1, 
VGSlofn = 
-8 
V (2N4092) 
40 
60 
80 
ns 
-6 
V (2N4093) 


I, 
Rise Time 
112 
mA (2N4091) 
2 
3 
4 
ns 


Voo=10V, 
101~Jt = 
6 mA (2N4092) 
I~ 
Turn-On 
Time 
3 mA (2N4093) 
5.5 
6.5 
8 
ns 


tf 
Foil Time 
VG~~I 
= 
0, 


1-12V(2N4091) 
7 
13 
27 
ns 


loff 
Turn·Off Time 
See Figure 2, 
VGSlofij = 
-7 
V (2N4092) 


10 
-5 
V (2N4093) 
18 
31 
ns 


NOTES 2'. ltIit parometer 
musl be mtluUltd 
using pulse lechniqun. 
'. = 300 pi, duty cyde 
:$; 3%. 


1. This porometer 
must be mealured 
with bias ,oltoges 
opplied lor leu than S seconds to avoid onrhealing. 


tTh.u 
or. nominal 'fOJuts; uod 
,olutS 
'fOr,- s1ightl,- with Iron,illor 
porom.I.". 


·lEDH 
regislereddola 
{lypicoldalou(lud.dJ. 


TYPES 2N4091 THRU 2N4093 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


SKL 


MODEL 


SOJA 


0- ---r"" 
r- 
INPUT 


VGSIOffJ~l 
"S~ 
I 
I 
I 


•••• 
ton t4 "'of( 
~ 
'dlonJ-.t 
•• 
., 
~ 
'dloffJ 
,,-.t ,.. ~ 
••..'f 


1~1 
I~ 
OUTPUT 


90%~~90% 
'-- 


NOTES: 
a. The 
input 
waveforms 
are supplied 
by II generator 
with 
the 
following 
characteristics: 
Zout"" 
50 n. duty 
cycle 
~ 2%. 


b. Waveforms are monitored 
on an oscilloscope with 
the following 
characteristics: 
tr "0.4 
ns, Rin = 10 Mn, Gin - 1.5 pF. 


FIGURE 
1 


tr " 0.5 ns 
tf <: 0.5 ns 


0- -r...•... 
2OOn•.-r- 
INPUT 


VGS(offJ 
c::::J 
I 
I 
I 


•••• 
ton,.. 
"'of( 
~ 
tdlonl-.t 
•• ..,l••..• 
~ 
'dloffJ 
t,-.t ,....., 
••..•f 


1~1 
1.f'1'O%"\ 
OUTPUT 


90%~~90" 
'-- 


• 


• 


TYPE 2N4104 
N-P-N SILICON TRANSISTOR 


DESIGNED FOR USE 
IN LOW-LEVEL, LOW-NOISE 
AMPLIFIERS 


• Guaranteed 
Low-Noise Characteristics 
at 10 Hz, 100 Hz, 1 kHz and 10 kHz 


• Very High Guaranteed hFE at 
Ie = 10 I'-A: 400 Minimum 


• 
High Rated VEBO: 10 V 


60 V 
60 V 
10 V 
50 mA 
0.3 W 
1.2 W 
. - 65·C to 200·C 
300·C 


Collector-Base 
Voltage 


Collector-Emitter 
Voltage 
(See Note 
1) 


Emitter-Base 
Voltage 
. 


Continuous 
Collector 
Current 


Continuous 
Device Dissipation 
at (or below) 
2SoC Free-Air 
Temperature 
(See Note 
2) 
Continuous 
Device Dissipation 
at (or below) 
25°C Case Temperature 
(See Note 3) 


Storage 
Temperature 
Range. 


lead 
Temperature 
){6 Inch from Case 
for 10 Seconds 


NOTES: 
1. This value 
applieJ 
belween 
0 C1nd 
10 mA when 
the bose·emitter 
diode 
is open·circuited. 


2. Derote line.,-Iy 
10 17Soe 
hn-oir 
tempelolure 
ol.lhe 
role of 2 mw/oL 


3. Derot, linearly 
10 1150( 
cOle temperoture 
ollhe 
role of 8 mwJ°(. 


TYPE 2N4104 
N-P-N SILICON TRANSISTOR 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


Yl1ll.1CIO 
(ollector-Base 
Ic = 
10}LA, 
1,=0 
60 
V 
Breakdown Voltage 


VjlRlCEO 


(ollector-Emitter 
Ic = 
10mA, 
I. = 
0, 
See Note 4 
60 
V 
Breakdown Vollage 


VIIRIEIO 


Emitter-Bose 
I, = 
10}LA, 
Ic = 
0 
10 
V 
Breakdown Voltage 


(ollector (utoff (uITent 
Vc• - 
45 V, 
I, - 
0 
10 
nA 


Icoo 
Vc• - 
45 V, 
I, - 
0, 
TA 
- 
lSO'( 
10 
}LA 


1,,0 
Emitter (uloff (uITem 
V" - 
IV, 
Ic - 
0 
10 
nA 


Vc, ~ 5V, 
Ic-l}LA 
lSO 


Stat;, forward (urrent 
Vc, - 
5 V, 
Ic-l0}LA 
400 
800 


hI< 
Transler Ralio 
Vc, - 
5V, 
Ic - 
loo}LA 
450 


Vc, - 
5 V, 
Ic -1 
mA 
500 


V•• 
Bose-Emitter Voltage 
Vc, - 
5V, 
Ic -100p.A 
0.7 
V 


VCEIMtl 


(ollector-Emitter 
1.= 
0.1 mA, 
Ic = 
1 mA 
Saturation Voltage 
0.3 
V 


hi. 
Small-Signal (ammon-Emitter 
12 
42 
kO 
Input Impedan,e 


Small-Signal Common-Emitter 
Vc, = 
5 V, 


h•• 
Forward 
Current 
Transfer 
Ratio 
500 
1400 


Small-Signal (ammon-Emitter 
Ic = 
1 mA, 


h" 
Reyerse Voltage Transler Ratio 
8 x 10-' 


Small-Signal (ammon-Emitter 
1= 
1 kNz 


h~ 
Output Admittance 
8 
60 
p.mho 


Ih••1 


Small-Signal Common-Emitter 
Vc, = 
5 V, 
Ic = 
0.5 mA, 
1=30MHz 
3 
18 
Forward 
Current 
Transfer 
Ratio 


c... 
Common-Bose 
Open-Circuit 
Vc• = 
5 V, 
I, = 
0, 
1= 
lMHz 
4.5 
pf 
OUlput (apadlance 


(jbo 
(ommon·Bose 
Open·Circuit 
V" = 
0.5 V, 
Ic = 
0, 
1= 
lMHz 
6 
pf 
Inpul (apadtance 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


Vc, - 
5 V, 
Ic - 
30}LA, 
RG - 
10 kO, 
1= 
10 Hz 
lS 
dB 


Vc, 
IV, 
Ic 
30 }LA, 
RG 
10kO, 


f = 
100 Hz 
4 
dB 
Nf 
Spot Noise figure 
Vc, 
5 V, 
Ic 
5 }LA, 
RG 
50kO, 


1= 
1 kHz 
1 
dB 


Vc, - 
5 V, 
Ic - 
5}LA, 
RG - 
50 kO, 


1= 
10 kHz 
1 
dB 


• 


• 


TYPES 
"3' 
, 
2N4138 
N-P-N SILICON TRANSISTORS 


• 
Low Offset 
Voltage ••• 0.4 mV Max (2N2432A) 


• 
Low I ECS ••• 
2 nA Max 
• 
High Rated 
V ECO for Inverted 
Connection 


ALSO USEFUL FOR LOW·LEVEl AMPLIFIER APPLICATIONS 


• 
h" ••• 30 Min at 
10JLA 


2N2432 
AND 
2N2432A 


ALL JEDH 
10·18 
DIMENSiONS 


AND 
NOTES 
ARE 
APPLICABLE. 


2N4138 


AlL JEDH 
To-46 DIMENSIONS 


AND 
HOTES 
ARE 
APPLICABLE. 


2N2432 
2N2432A 
2N4138 
Collector-Bose Voltage 
30 V 
45 V 
Collector-Emiller Voltage 
(See Note 1) 
30 V 
45 V 
Emiller-Collector Voltage 
(See Note 2) 
15 V 
18 V 
Emiller-Base Voltage 
. 
15 V 
18 V 
Continuous Collector 
Current 
. +- 
100 mA ~ 
Continuous Device Dissipation at (or below) 25·C Free-Air Temperature 
(See Note 3)+-300 
mW~ 
Continuous Device Dissipation at (or below) 25°C Case Temperature 
(See Note 4) 
+-600 
mW ~ 
Storage 
Temperature 
Range. 
. -65·C 
to 2OO·C 
Lead Temperature 
K. Inch from Case for 10 Seconds. 
. +- 
3oo·C 
~ 


NOTES: 
1. This vatu. oppllts 
betw"n 
0 Gnd 10 mA (oll,clor 
currenl 
wh'n 
Ih. ,mill,r·bosl 
diode 
is open·circuil.d. 


2. 
This volu. 
applits 
belwtln 
0 and 
100 pA .mlller 
currenl 
wh.n Ihi coliector·basl 
diode 
Is op.n--circuited. 


3. G.r.pl. linearl1 10 11So( fr•• ·air temperature 01 'he rol. of 2 mW/dtg. 


4. O.rol. 
IIn.arly 
to ITS-' 
calt 
temperature 
01 Ih. rol, of .• mW/d.g. 


'Indlcl'" 
JEDEC"gill.r.d 
dati. 


TYPES 2N2432. 
2N2432A 
2N4138 
N-P-N SILICON TRANSISTORS 


2N2432 
2N2432A 
PARAMETER 
TEST CONDITIONS 
2N4138 
UNIT 
MINMAX 
MINMAX 


VIBRICBO 
(olleetor-Bose 
Breokdown Voltage 
Ie 
100/LA,I, 
0 
30 
45 
V 


V'IA.ICEO 
Collector-Emitter 
Breakdown Voltoge 
Ie - 
10 mA, 
I. 
0, 
See Nate 5 
30 
45 
V 


YIIRIECO 
Emitter-(olle,tar 
Breakdown Voltage 
I, 
100 /LA, I. 
0 
15 
18 
V 


Ve• 
25 V, 
I, 
0 
10 
nA 
lelO 
(ollectar (utaff (urrent 
Ve• - 
40 V, 
I, - 
0 
10 
nA 


Ve, - 
25 V, 
VIE - 
0 
10 
nA 


Ve, - 
25 V, 
VIE = 0, 
T. = 125°( 
250 
nA 


ICES 
(alle,tar 
(uta II (urrent 
Ve, - 
40 V, 
VIE = 0 
10 
nA 


Ve, - 
40 V, 
V•• - 
0, 
T. - 
125°( 
250 
nA 


leBo 
Emitter 
Cutoff Current 
VEl - 
15 V, 
Ie - 
0 
2 
2 
nA 


V,e - 
15 V, 
Vie - 
0 
2 
2 
nA 


lees 
Emitter (utaff (urrent 
VEC - 
15 V, 
Vie - 
0, 
T. - 
125°( 
200 
200 
nA 


h" 
Static Forward 
Current 
Transfer 
Ratio 
Ve, 
5 V, 
Ie 
10/LA 
30 
30 
Ve, - 
5 V, 
Ie - 
1 mA 
50 
50 


hFE1i".,., 


Static Forward 
(urrenl 
Transfer 
Ratio 
V,e = 5 V, 
I, = 0.2 mA 
2 
3 
(Inverted 
Connection) 


VCElutl 
Collector-Emitter 
Saturation 
Voltage 
I. - 
0.5 mA, 
Ie - 
10 mA 
0.15 
0.15 
V 


VEClohl 
Offset Voltage (Inverted 
(annedian) 
I. - 
200/LA, 
I, - 
0, 
See Figure 
1 
0.5 
0.4 
mV 


I. - 
1 mA, 
I, - 
0, 
See Figure 1 
1 
0.7 
mV 


r.clonl 
Small-Signal Emltter-(alle,ta, 
I. - 
1 mA, 
I, - 
0, 
I. - 
100/LA, 
20 
15 
n 
On-State Resistonce 
1= 1 kHz, 
See Figure 2 


Ihl.1 


Small-5ignol (amman-Emitter 
Ve, = 5 V, 
Ie = 1 mA, 
1= 20 MHz 
1 
1 
Forward 
Current 
Transfer 
Ratio 


(obo 


Common-Base 
Open-Circuit 
Ve• = 0, 
I, = 0, 
I = 140 kHz 
12 
12 
pF 
Output 
Capocitance 


(ob 
Collector-Bose 
Capacitance 
Ve• - 
0, 
I, - 
0, 
1- 1 MHz, 
12 
12 
pF 
See Nafe 6 


(,.. 


Common· Base Open-Circuit 


VEl = 0, 
Ie = 0, 
I = 140kHz 
12 
12 
pF 
Input (apocitonce 


(.b 
Emitter-Bose (opacitance 
VEl 
0, 
Ie 
0, 
f 
1 MHz, 
12 
12 
pF 
5ee Note 6 


:cJj 


It::: lOO~A 


f::: 
1 kHz 


FIGURE 
2 


MEASUREMENT 
CIRCUIT FOR EMlnER. 
COLLECTOR ON·STATE 
RESISTANCE 


• 


TYPES 2N4220. 
2N4221. 2N4222. 2N4220A. 
2N4221A. 2N4222A 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 
Designed for General 
Purpose Amplifier 
and 


Switching 
Applications 


• 
Low 
IGSS ... 
100 pA Max 


• 
Low 
Input 
Capacitance 
... 
6 pF Max 


• 
High 
IYfsl/Ciss 
Ratio 


THE 
ACTIVE 
ELEMENTS 
ARE 


ELECTRICALLY 
INSULATED 


FROM 
THE 
CASE 
• 


I 
:---' 


0.230 
0.195 
0.209 
o~ 
DIA 
OIA 
jL- 


ALL 
DIMENSIONS 
ARE 
IN 


INCHES 
UNLESS 
OTHERWISE 
NOTED 


Drain-Gate 
Voltage 


Drain-Source 
Voltage 
Reverse Gate-Source Voltage 


Continuous 
Forward 
Gate 
Current 


Continuous 
Drain 
Current 


Continuous 
Device 
Dissipation 
at lor below) 
25°C 
Free-Air 
Temperature 
(See Note 
1I 


Storage 
Temperature 
Range 


Lead Temperature 
1/16 
Inch from 
Case for 
10 Seconds 


30 V 
30 V 
-30V 
10mA 
15 mA 
300 mW 


_65° C to 200° C 
300°C 


TYPES 2N4220. 
2N4221. 2N4222. 2N4220A. 
2N4221A. 2N4222A 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


2N4220 
2N4221 
2N4222 


PARAMETER 
TEST CONDITIONS' 
2N4220A 
2N4221A 
2N4222A 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG "lO~A, 
VOS" 
0 
-30- 
-30- 
-30- 
V 


VGS - 
1SV, 
VOS - 0 
-0.1- 
-0.1" 
-0.1- 
nA 


IGSS 
Gate 
Reverse 
Current 
VGS' 
-IS 
V, 
VOS' 
0, 


TA"1S0'C 
-0.1- 
-0.1- 
-0.1- 
~A 


VGS(offl 
Gate-Source 
Cutoff 
Voltage 
VOS' 
1S V, 
10'0.1 
nA 
-4- 
-6- 
-B- 
V 


VOS-1SV, 
10 - SO~A 
-O.S- 
-2.S- 


VGS 
Gate-Source 
Voltage 
VOS' 
1SV, 
10 = 200 ~A 
-1' 
-S' 
V 


VOS· 
1SV, 
'0 - 500 p.A 
-2- 
-6- 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS' 
1SV, 
VGS' 
0, 
O.S- 
3- 
2- 
6- 
S- 
IS- 
mA 


See Note 2 


IVI,I 


Small-Signal 
Common-Source 
l' 
4- 
2- 
S- 
2.S- 
6- 
mmho 


Forward 
Transfer 
Admittance 
VOS" 
1S V, 
VGS' 
0, 


IVo,1 


Small-Signal 
Common-Source 
f'" 
1 kHz, 
See Note 2 


Output Admittance 


10- 
20- 
40- 
jJmho 


Ciss 
Common-Source 
Short-Circuit 


Input 
Capacitance 


6- 
6- 
6- 
pF 


VOS·,SV, 
VGS = 0, 


Common-Source 
Short·Circuit 
f 
IS 1 MHz 
Crss 
Reverse Transfer Capacitance 
2- 
2- 
2- 
pF 


IVIsI 


Small-5ignal 
Common-Source 
VOS"SV, 
VGS' 
0, 
O.7S- 


l.S§ 
2§ 


mmho 


For.vard Transfer Admittance 
f ~ 100 MHz 
0.7S- 
0.7S- 


2N4220A 


PARAMETER 
TEST CONDITIONS' 
2N4221A 


UNIT 
2N4222A 


MIN 
MAX 


Common-Source 
NF 
VOS· 
IS V, VGS = 0, I" 
100 Hz, RG' 
1 Mn 
2.S· 
dB 
Spot Noise Figure 


NOTE 
2: 
These 
parameters 
must 
be measured 
using 
pulse 
techniques. 
tw• 
lOa 
ms, duty 
cvcle 
<; 10%. 


fThe 
fourth 
lead 
(case) 
is connected 
to the 
source 
for all measurements. 


·JEDEC 
registered 
data 


§Texas 
Instruments 
guarantees 
these 
values 
in addition 
to the 
JEDEC 
registered 
values 
which 
are also 
shown. 


• 


• 


TYPES 2N4223. 
2N4224 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 
Low Crss _ - 
- 
2 pF Max 


• 
High 1Yfsl/CissRatio (High-Frequency 
Figure-of-Merit) 


• 
Cross Modulation 
Minimized by Square-Law Transfer Characteristic 


• 
Low Noise Figure 
_ _ _ 5 dB Max at 200 MHz 


ALL 
DIMENSIONS 
ARE 
IN 
INCHES 
UNLESS 
OTHER· 


WISE SPECIFIED 


Drain-Gata 
Voltaga 
. 
. 
. 
_ 


Drain-Sourca 
Voltaga 
_ 
_ 
_ 


Revarse Gata-Source 
Voltage 
_ 


Continuous 
Drain Current. 
. 
Continuous 
Forward 
Gate Current 
_.. 
_ 
_ 
_ 
. 


Continuous 
Device Dissipation 
at (or below) 2SoC Free-Air Temperature 
(See Note 
11 
Storage Temperature 
Range 
_ 
. 
. 
_ 
_ 
. 
. 
. 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
_ 
. 
. 
_ 
_ 
. 
_ 
. 
_ 
_ 


30V 
30V 
-30 V 
20mA 
10mA 


300mW 


-6SoC 
to 200°C 


_ 
_ 
. 
_ 300°C 


TYPES 2N4223. 
2N4224 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


TEST CONDITIONSt 
2N4223 
2N4224 
PARAMETER 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG ~ -10 ~A. 
VOS ~ 0 
-30 
-30 
V 


VGS· 
-20 
V. 
VOS - 0 
-0.25 
-0.5 
nA 


IGSS 
Gate Reverse Current 


VGS' 
-20V. 
VOS ~ O. 
TA'" 100°C 
-0.25 
-0.5 
~A 


VOS~ 15V. 
10 ~ 0.25 nA 
-1.2 
-B 


VGSloff) 
Gate-Source 
Cutoff Voltage 
V 
VOS-15V. 
10:::: 0.5 
nA 
-1.2 
-B 


VOS-15V. 
lo-O.3mA 
-1 
-7 
VGS 
Gate-Source 
Voltage 
V 


VOS' 
15V. 
10"" 
0.2 ItlA 
-1 
-7.5 


lOSS 
Zero-Gate-Voltage 
Drain Current 
VOS~ 15V. 
VGS' 
O. 
See Note 2 
3 
1B 
2 
20 
mA 


Iv Is I 


Small-Signal 
Common-Source 
VOS-15V. 
VGS - O. 
f'" 
1 kl-tz, 
3 
7 
2 
7.5 
mmho 


Forward 
Transfer 
Admittance 
See Note 2 


Common-Source 
Short-Circuit 


Ciss 
6 
6 
pF 


Input 
Capacitance 


VOS~ 15V. 
VGS ~ O. 
f3 
1 MHz 


Common-Source 
Short-Circuit 


Crss 
2 
2 
pF 
Reverse Transfer 
Capacitance 


Small-Signal 
Common-Source 


BOO 
BOO /olmho 
915 
Input Conductance 


1v1.1 


Small-Signal 
Common-Source 
VOS~ 15V. 
VGS ~ O. 
f'" 
200 MHz, 
2.7 
1.7 
mmho 
Forward 
Transfer 
Admittance 
See Note 2 


Small-Signal 
Common-Source 
200 
200 
90. 
Output 
Conductance 


IJmho 


PARAMETER 
TEST CONDITIONSt 
2N4223 
UNIT 
MIN 
MAX 


Common-Sou 
fee 
VOS-15V. 
VGS ~ O. 
f = 200 MHz, 
F 
5 
dB 


Spot 
Noise 
Figure 
RG" 
1 kn. 
See Figure 
1 


Gp• 


Small-Signal 
Common-Source 
VOS- 
15V. 
VGS' 
O. 
f - 200 MHz, 


I nsertion 
Power 
Gai n 
See Figure 1 
10 
dB 


NOTE 
2: 
These 
parameters 
must 
be measured 
using 
pulse 
techniques. 
tw "630 
ms, dutY 
cvcle 
" 
10%. 
tThe 
fourth 
lead (case) is connected 
to the source for all measurements. 


·JEDEC 
registered 
data 


41pF 


'"OM500~ 


SOURCE 
Y 
I 
--.., 


I 
I-"- 


COIL INFORMATION: 


L1: 
1 1/2 T. #20 tinned wire, 1/4" 10.3/8" 
length 
L2: 
31/2 T. #18 tinned wire, 3/8" 10, 1/2" length 
tapped at 1 1/4 T from drain. 


-f 
"'e 
041pH 


OI"""J J"" 
'15 v 


• 


-- 


TYPES 2N4391 THRU 2N4393 
N-CHANNEL 
SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTORS 


SYMMETRICAL 
N-CHANNEL 
FIELD-EFFECT 
TRANSISTORS 
FOR 
HIGH-SPEED 
COMMUTATOR 
AND 
CHOPPER 
APPLICATIONS 


• 
Low 
ID(off) 
... 
0.25 
nA Max 


• 
Low 
rds(on) 
Ciss Product 


Drain-Gate 
Voltage 


Drain-Source 
Voltage 


Reverse Gate-Source 
Voltage 


Continuous 
Forward 
Gate 
Current 


Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 1) 


Storage 
Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 60 Seconds 


40 V 


40 V 


-40 
V 
50mA 


. 
1.aW 


. _65° C to 200° C 
300°C 


TYPES 2N4391 THRU 2N4393 
N-CHANNEL SILICON 
JUNCTION FIELD-EFFECT TRANSISTORS 


2N4391 
2N4392 
2N4393 
UNI 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


V'MIGSS 
Gate·Sourc! 
Breakdown 
Voltage 
IG - 
-II'A, 
Vos 
0 
-40 
-40 
40 
V 


VGSF 
Gate-Source Forward Voltoge 
IG - 
1 mA, 
Vos - 
0 
1 
1 
1 
V 


Gote hYers! 
(urrent 
VGS - 
-20 
V, Vos - 
0 
--1>.1 
--1>.1 
--1>.1 
nA 


lGSS 
VGS = -20 
V, Vos = 0, 
TA 
- 
150·( 
--1>.2 
--1>.2 
--1>.2 
~ 


Vos - 
20 V, 
VGS - 
-12V 
0.1 


Vos - 
20 V, 
VGS - 
-7 
V 
0.1 
nA 


1010,'1 
Drain Cutoff Current 
Vos - 
20V, 
VGS- 
-5 V 
0.1 


Vos - 
20 V, 
VGS - 
-12 
V, TA 
- 
150·( 
0.2 


Vos - 
20 V, 
VGS - 
-7 V, 
TA = 
150·( 
0.2 
~ 


Vos - 
20 V, 
VGS - 
-5 V, 
TA 
- 
150·( 
0.2 


V.Sloffj 
Gal.-Sou". 
(uloff Vollag. 
Vos - 
20 V, 
10 - 
1 nA 
-4 
-10 
-2 
-S 
l-ll.S 
-3 
V 


loss 
Zero-Gote-Voltage 
Drain (urren' 
Vos - 
20 V, 
VGS - 
0, 
Se. Nol. 2 
50 
150 
25 
75 
5 
30 
mA 


Drain-Source 
VGS - 
0, 
10 - 
12 mA 
0.4 


VOSlonl 
On-Sial. Vollag. 
VGS = 0, 
10 - 
6 mA 
0.4 
V 


VGS - 
0, 
10 - 
3 mA 
0.4 


Static Drain-Sourn 
VGS = 
0, 
n 
'OSlonl 
On·Sta'e Resistance 
10 = 
1 mA 
30 
60 
100 


fd5lonl 


Small-Signal Drain-Sour•• 
VGS = 0, 
10 = 
0, 
1= 
1 kHz 
30 
60 
100 
n 
On-State Resislance 


(iu 


(ommon·Source 
Short·Circuit 
Vos 
20 V, 
VGS 
0, 
f - 
1 MHz, 


Input (apacitance 
S•• Nol. 3 
14 
14 
14 
pF 


(ommon,Soufce 
Short·Circuit 
Vos 
0, 
VGS 
12 V, I 
1 MHz 
3.S 


(ru 
Reverse Transfer (opocitonce 
Vas - 
0, 
VGS - 
-7 V, 
1- 
1 MHz 
3.5 
pF 


Vas - 
0, 
VGS - 
-S V, 
1- 
1 MHz 
3.5 


PARAMETER 
TEST CONDITIONS 
2N4391 
2N4392 
2N4393 


TYP 
MAX 
TYP 
MAX 
TYP 
MAX 
UNIT 


I, 
Rise Time 
Voo = 
10 V, 
~ 12 mA (2N4391) 
2 
5 
3 
S 
4 
5 
ns 


ID(~I t = 
6 mA 12N4392) 


I~ 
Turn-On 
Time 
3 mA 12N4393) 
5.5 
15 
6.5 
15 
8 
15 
ns 


If 
Fall Tim. 
VGS(onl = 0, 
~ -12 
V (2N4391) 
7 
15 
13 
20 
27 
30 
ns 


loH 
Turn-Off Tim. 
Se. Figure 1, 
VGS'o'" = 
-7 V (2N4392) 


10 
20 
-5 V (2N4393) 
18 
35 
31 
50 
"' 


NOTES: 1. This parllmeltr 
mull 
be mtcnufed 
with 
bias ¥ollo9n 
applied 
for leu 
thon S ltundl 
10 avoid 
overhealing. 


3, 
Thil 
parameter 
mLtd be meOlLtred Ltsing pLtlse fechniqllei, 
f." = 100 Jls, dlltr 
crde 
~ 11•. 


tThlt' 
art 
nominal 
,0ILtlt; 
Illod 
¥OILtIi ,orr 
i!ishllr 
wilh 
tronsiltor 
paromelen 
. 


• JED£( 
registered 
data. 


• 


• 


TYPES 2N4391 THRU 2N4393 
N-CHANNEL 
SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTORS 


tr" 
0.5 os 
tf <; 0.5 ns 


0- -Tt-a-.200 
n•.-r- 
INPUT 


VGSloltl 
c.::::::J 
I 
I 
I 
•..•• ton,.~toff 
••.• 


Idlonl-.l 
•• 
., 
~ 
tdlolt) 


'r -.t,. •• ••.If 
10%'\1 
Im 
OUTPUT 
9O%~...,i90% 
'-- 


TYPES 
2N4391 
2N4392 
2N4393 


RL 
750 n 
1.54 kn 
3.16kn 


VGS off 


-12V 
-7 V 
-5V 


TYPES 2N4416. 2N4416A 
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS 


FOR VHF AMPLIFIERAND MIXER APPLICATIONS 


• 
High Power Gain ••• 10 dB Min at 400 MHz 
• Low Noise Figure ••• 4 dB Max at 400 MHz 
• 
High Transconductance 
••• 4000 J.tmho Min at 400 MHz 
• 
Low C... • •• 0.8 pF Max 
• 
High IY" I/Ci •• Ratio (High-Frequency 
Figure-of-Merit) 
• Cross-Modulation 
Minimized 
by Square-Law 
Transfer 
Characteristic 
• 
Recommended 
for Use in VHF-UHF Bandpass 
Amplifiers 
• 
Excellent for General Purpose 
Amplifier 
and Chopper Applications 


ALL 
DIMENSIONS 
ARE IN 


iNCHES 
UNLESS 
OTHER- 


WISE SPECIFIED 


"'Drain-Gate 
Voltage. 
. 
. 


"'Drain-Source 
Voltage 
*Reverse Gate·Source 
Voltage 


·Continuous 
Forward 
Gate 
Current 


*Continuous 
Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 1) 


Continuous 
Device Dissipation 
at (or below) 
125°C Case Temperature 
(See Note 2) 
·Storage 
Temperature 
Range 
. 
. 
. 
. 
. 
. 
• 
. 
*Lead Temperature 
J{. Inch from Case for 60 Seconds 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


2N4416 
2N4416A 
· 
30Y 
35 Y 


30 Y 
35 Y 


· -30Y 
-35Y 
· +-10mA~ 
· +-300mW~ 
· +-450mW~ 
· -65·C to 200·C 
· +-300·C 
~ 


NOTES, 
l. 
Derale 
linearly 
10 2000e free-air 
lemperah"l 
at th. 
late 
01 1.7 mW/oC. 


2. Derale 
linearly 
10 2OOo( case temp.ralure 
01 the role 01 6 mW/oC. 


• 


• 


TYPES 2N4416, 2N4416A 
N-CHANNEl 
SILICON JUNCTION FiElD-EFFECT TRANSISTORS 


PARAMETER 
TEST 
CONDITIONSt 
2N4416 
2N4416A 
UNIT 
MIN 
MAX 
MIN 
MAX 


YlaRlGSS 
Gate-Source Breakdown Voltog' 
IG - 
-l/LA, 
VDS 
0 
30' 
35' 
V 


VGS~ 
GDte-Source FDrwD,d VDltage 
IG - 
1 mA, 
VDS- 
0 
l' 
I' 
V 


VGS - 
-20 
V, 
VDS- 
0 
-ll.1" 
-ll.1' 
nA 


IGss 
Gote Reverse 
Current 
VGS = 
-20 
V, 
VDS= 
0, 
T. = 
150"( 
-0.2' 
-ll.2' 
p.A 


-ll.1t 
-ll.1t 


VGft/offl 
Gate-Source (utoff Voltage 
VDS- 
15 V, 
10 - 
1 nA 
--6' 
-2.5' 
-6' 
V 


VGS 
Gate-Source Voltage 
VDS-ISV, 
10 - 
0.5 mA 
-I' -5.5' 
-I' -5.5' 
V 


loss 
Zero-Gale-Yoltage 
Drain Current 
Vas 
lH, 
VGS- 
0, See Note 3 
S' 
15' 
S' 
15' 
mA 


ly••1 


Small-Signal 
(ammon-Source 
VDS= 
15 V, 
4_5' 
7.so 
4.5' 
7.5' 
Forward Transfer Admittance 


\mall-Signal 
(ammon-Source 
VGS = 
0, 
mmho 


IYMI 
Output Admittance 
f = 
1 kHz 
O.OS- 
0.05' 


(", 


(ammon-Source 
Short-Cirluit 
4' 
4' 
Input (apocitance 
VDS= 
15 V, 


eru 


(ommon·Source 
Short-Circuit 
VGS = 
0, 
O.S' 
O.S· 
pF 
Reverse Transfer (apocitance 


(M' 


Common-Soufce. 
Shorf·Circuit 
f = 
1 MHz 
2' 
2' 
Output (apacitance 


Re(y,,) 
Small-Signal 
(ammon-Source 
0_1' 
0_1' 
Input (ondudance 


\mall-Signal 
(ommon-Sourle 
Vas = 
15 V, 


Im{y,,) 
Input Susceptance 
2.5' 
2.5' 


Smalt-Signal 
(ammon-Source 
VGS = 
0, 
mmho 


Re(y.,) 
Output (onductance 
0_075' 
O.Q7S· 


Small-Signal (ammon-Source 
1= 
100 MHz 


Im{YM) 
Output Susceptance 
I' 
l' 


Re(y,,) 
Small-Signal 
(ammon-Source 
l' 
l' 
Input (onductance 


Im(Y;,1 
Small-Signal (ammon-Source 
Vas = 
15 V, 
10' 
10' 
Input Susceptance 


Re(y••) 
Small-Signal 
(amman-Source 
VGS = 
0, 
4' 
4' 
mmho 
Forward 
Transfer 
Conductance 


Re{YMI 
Small-Signal 
(ammon-Source 
0.1' 
0_1' 
Output (ondudance 
f = 
400 MHz 


Im{YM) 
Small-Signa' 
(ammon-Source 
4' 
4' 
Output Suneptance 


PARAMETER 
TEST 
CONDITIONSt 
M1N 
MAX 
UNIT 


VDS - 
15 V, 
ID - 
5 mA, 
I - 
100 MHz, 
lS 
Small-Signal 
(ammon-Source 
RG' = 
1 kil, 
lee figure 
1 
Gp, 


Neutralized Insertion Power Gain 
Vas - 
15 V, 
ID - 
5 mA, 
I - 
400 MHz, 
dB 


RG' = 
1 kil, 
lee figure 
1 
10 


Vas - 
15 V, 
ID - 
5 mA, 
I - 
100 MHz, 
2 
Nf 
Spot Noise figure 
RG' = 
1 kil, 
lee figure 
1 
dB 
Vas - 
15 V, 
'D - 
5 mA, 
1- 
400 MHz, 
4 
RG' = 
1 kil, 
lee figure 
1 


TYPES 2N4416. 2N4416A 
N-CHANNEl 
SILICON JUNCTION FiElD-EFFECT TRANSISTORS 


CIRCUIT COMPONENT 
INFORMATION 
(See Note 4) 


CAPACITORS 
COILS 


100 MHz 
400 
MHz 
100 
MHz 
400 
MHz 


C, 
7 pF 
1.8 pF 
L, 
0.14 I'H. 3.5 T. lIt18 enomeled 
0.022 I'H. '," 
of lIt16 copper 


C, 
0.0015 I'F 
0.001 I'F 
(opper wire, h" 1.0.,X" long 
wire formed to 0.5 T, X" 
1.0. 


C, 
1-12 
pF 
0.8-8 
pF 
3 I'H. 17 T. lIt28 enomeled 
0.2 I'H, 6 T. lIt24 enomeled copper 


<, 
1000 pF 
27 pF 
L, 
copper wire, close wound, ~/' 
wire, close wound, 
~2 
'" 1.0., 


C, 
1-12 
pF 
0.8-11 pF 
1.0., powdered iron slug 
aluminum 
slug 
<. 
0.0015 I'F 
0.001 I'F 
L, 
0.25I'H. 
4.5 T. #18 
enomeled 
0.03 I'H. 11." of lIt16 enomeled 
<, 
3 pF 
1 pF 
(opper wire, 
~~•• 1.0., )(." 
long 
(opper wire formed to 1 T, ~" 
1.0. 


FIGURE 1-NEUTRALIZED 
POWER GAIN AND SPOT NOISE FIGURE TEST CIRCUIT 


NOTE ~ 
honlfo.med 
eqlll¥gltnt 
IGum 
mhlonu 
l.~) is 1000 
11 01 100 
MHz 101 IOO-MHr 
omplifill, 
ond 
1000 n 01 400 
MHJ 
lor 
400·MHI ampliliff. 
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TYPES 2N4854. 
2N4855 
N-P-N. P-N-P DUAL SILICON TRANSISTORS 


DESIGNED FOR COMPLEMENTARY 
MEDIUM·POWER 
HIGH·SPEED SWITCHING AND GENERAL 
PURPOSE 
AMPLIFIER 
APPLICATIONS 


• 
2N4854 Electrically Similar to 2N2222/2N2907 


• 
2N4855 Electrically Similar to 2N2221/2N2906 


• 
hFE-Guaranteed 
from 100 JlA to 300 mA 


• 
Low·Profile Case 


Dimensions without 
tolerance desi,- 


nate true 
position. 
leads 
haYinl 
mllll- 


mum diameter (0.019") 
meuur.d 
in 
Illin, 
pl.ne 
O.OS." 
+0.001" 


-0.000" 
below 
the 
sealing 
plane 
of 
the 
device 
shall 
be within 
0.007" 
of 
their 
true 
positions 
rel.ti\ltl 
to 
I 
maximum·width 
tab . 


1. 
N-'-N 
COLlECTOI 


2. N·P-N USE 


3. 
N-'-N 
EMITTEI 


S. 
P-N-' 
EMITTEI 


,. 
P·N-' 
JASE 


1. P-M-' (QLLEUOa 


.1114OIMf:NSIONS ioU 


•••• Il\ICHU 
UNlUS 01HflW'" 


5PKIFlfO 


Collector-Base 
Voltage 
_ 


Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 
Collector-1-Collector-2 
Voltage 
Lead-to-Case 
Voltage 
Continuous Collector Current 
Continuous 
Device Dissipation 
at (or below) 2SoC Free-Air Temperature 
(See Note 2) 
Continuous 
Device Dissipation 
at (or below) 2SoC Case Temperature 
(See Note 3) 
Storage Temperature 
Range 
_ _ _ . 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


EACH 
TOTAL 
TRIODE 
DEVICE 


60V 
40V 
SV 


600mA 
300mW 
600mW 


1W 
2W 
-6SoC 
to 200°C 


_300°C_ 


NOTES: 
1. This .••• 
alue applies between 
0 and 600 
mA 
collector 
current 
when the base-emitter 
diode is open-circuited. 
40 V and 600 mA 


collector 
current 
may be simultaneously 
applied 
provided 
the time of application 
is 10 IlS or less and the duty cycle is 2% or less. 


2. 
Derate Iinearty to 17SoC free-air temperature 
at the rates of 2 mW/oC for each triode 
and 4 mW/oC for total device. 


3. 
Derate linearly 
to 17SoC case temperature 
at the rates of 6.67 mW/oC for each triode 
and 13.33 mW~C 
for total device. 


·JEDEC registered data. This data sheet contains all applicable registered data in effect at the time of publication. 


tVoltages 
and currents apply to the N·P-N 
triode. 
For the P-N-P 
triode 
the values are the same, but the signs are reversed. 


TYPES 2N4854. 2N4855 
N-P-N. P-N-P DUAL SILICON TRANSISTORS 


*electrical 
characteristics 
at 25°C free-air temperature 
(unless otherwise 
noted) t 


individual triode characteristics 
(see note 4) 


2N4854 
2N4855 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN MAX MIN MAX 


V(BAICBO 
Collector-Base Breakdown Voltage 
IC'lO~A, 
IE - 0 
60 
60 
V 


V{BRICEO 
Collector-Emitter 
Breakdown Voltage 
Ic-l0mA, 
IB - 0, 
See Note 5 
40 
40 
V 


V{BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE' 
10~A, 
IC - 0 
5 
5 
V 


VCB - 50 V, 
IE - 0 
10 
10 
nA 


ICBO 
Collector 
Cutoff 
Current 
TA=l50"C 
VCB=50V, 
IE - 0, 
10 
10 
~A 


lEBO 
Emitter 
Cutoff 
Current 
VEB-3V, 
IC= 0 
10 
10 
nA 


VCE - 1 V, 
IC - 150 mA, 
See Note 5 
50 
20 


VCE -10V, 
IC-100~A 
35 
20 


VCE = 10 V, 
IC-1 mA 
50 
25 
hFE 
Static Forward Current Transfer Ratio 
VCE -10V, 
le= 
lOrnA, 
See Note 5 
75 
35 


VCE -10V, 
IC - 150 mA, 
See Note 5 
100 300 
40 
120 


VCE -10V, 
Ie - 300 mA, 
See Note 5 
35 
20 


VBE 
Base-Emitter 
Voltage 
IB-15mA, 
IC - 150 mA, 
See Note 5 
0.75 
1.2 0.75 
1.2 
V 


VCElsatl 
Collector-Emitter 
Saturation 
Voltage 
IB-15mA, 
IC -150 
mA, 
See Note 5 
0.4 
0.4 
V 


hie 
Small-Signal 
Common-Emitter 
1.5 
9 
0.75 
4.5 
kn 


Input 
Impedance 


hIe 


Small-Signal Common-Emitter 
VCE'10V, 
IC' 
1 mA, 
f'" 
1 kHz 
60 
300 
30 
150 
Forward 
Current 
Transfer 
Ratio 


hoe 
Small-5ignal 
Common-Emitter 
50 
25 
IJ.mho 
Output 
Admittance 


~Iel 
Small-5ignal 
Common-Emitter 
VCE = 10V, 
Ic"'20mA, 
f= 
100 
MHz 
2 
2 
Forward 
Current 
Transfer 
Ratio 


Ccb 
Collector-Base 
Capacitance 
VCB' 
10 V, 
IE - 0, 
f"l 
MHz, 


8 
8 
pF 
See Note 
6 


*operating 
characteristics 
at 25° C free-air temperature t 


individual triode characteristics 
(see note 4) 


PARAMETER 
TEST CONDITIONS 
MAX 
UNIT 


'd 
Delay 
Time 
Ic-l50mA, 
IBll1'15mA, 
VBEloff)--O,5V, 
20 
ns 


t, 
Rise Time 
RL=2oon, 
See Note 
7 and 
Figure 
1 
40 
ns 


•• 
Storage 
Ti me 
Ic-150mA,IBll1-15mA, 
IBl21 - 
15mA, 
280 
ns 


tf 
Fall 
Time 
RL'2oon, 
See Note 
7 and 
Figure 
2 
70 
ns 


F 
Spot 
Noise 
Figure 
VCE -10V, 
IC = 1OO~A, 
RG - 1 kn, 
f -1 kHz 
8 
dB 


NOTES: 
4. 
The 
terminals 
of the 
trIode 
not 
under 
test 
are open-circuited 
for 
the 
measurement 
of these 
characteristics. 


5. 
These 
parameters 
must 
be measured 
using 
pulse 
techniques. 
tw '"' 300 
Pos,dutY 
cycle 
<: 2%. 


6. 
Ccb 
measurement 
employs 
a three-terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
emitter 
and 
case 
are connected 


to the 
guard 
terminal 
of the 
bridge. 


7. 
Voltages 
and 
current 
values 
shown 
are nominal; 
exact 
values 
vary 
with 
device 
parameters. 


·JEDEC 
registered 
data 


tVoltag8S 
end 
currents 
apply 
to the 
N-P·N 
triode. 
For 
the 
P·N-P triode 
the 
values 
are the 
same, 
but 
the 
signs are reversed. 


• 


• 


TYPES 2N4854. 
2N4855 
N-P-N. P-N-P DUAL SILICON TRANSISTORS 


+9.9V~PUT 


-o.5V 
, 
~td:-- 


I 
...... 


I 


+16.2V-JL- 
INPUT 


-13.8 V 


I 
I 
I 
-..1 
ts 
~ 


I 
I 


~tf~ 
I 
I 


~ 


'IO% 


: 
OUTPUT 


90% 


NOTES: 
•. 
The input 
waveforms 
have the following 
characteristics: 
For figure 
'. 
tr" 
2 ns, tw. 200 ns, duty 
cycle <: 2%; for 
figure 2, 


tt <; 5 ns, tw • 
10 loll, duty 
cycle 
<: 2%. 


b. 
All waveforms 
are monitored 
on an oscilloscope with 
the following 
characteristics; 
tr <: 5 ns, Ain > 100 kn. Cin <: 12 pF. 


c. The signs and polarity 
symbols shown are for the N·P·N triode; 
for the P-N-P triode 
the signs and polarity 
symbols .r. reversed. 


·JEOEC 
registered 
data 


TYPES 2N4856 
THRU 2N4861. 
2N4856A 
THRU 2N4861A 


N-CHANNEL SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTORS 


SYMMETRICAL 
N-CHANNEL 
FIELD-EFFECT 
TRANSISTORS 
FOR HIGH-SPEED COMMUTATOR 
AND CHOPPER APPLICATIONS 


• 
Low rds(on) 
25 n Max (2N4856, 2N4856A, 2N4859, 2N4859A) 


• 
Low ID(off) 
0.25 nA Max 


• 
Low rds(on) Ciss Product 


= 


1-0.500 I 
"'IN -l 


Drain·Gate Voltage 
Drain-Source Voltage 
Reverse Gate-Source Voltage 


Continuous 
Forward 
Gate 
Current 
Continuous 
Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note I) 
Continuous 
Device Dissipation at (or below) 25°C Case Temperature 
(See Note 2J. 
Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 60 Seconds .... 


2N4856 
2N4859 


2N4857 
2N4860 


2N4858 
2N4861 


2N4856A 
2N4859A 


2N4857A 
2N4860A 


2N4858A 
2N4861A 
40V 
30V 


40 V 
30 V 


-40 
V 
-30 
V 


-50mA- 
-360mW- 
-1.8W- 
_65°C to 200°C 


4-- 
300°C-----' 


• 


• 


TYPES 2N4856 
THRU 2N4861. 
2N4856A 
THRU 2N4861A 


N-CHANNEL SILICON JUNCTION 
FIELO-EFFECT TRANSISTORS 


2N48S6 
2N4857 
2N4858 
2N4859 
2N4860 
2N4861 


PARAMETER 
TEST CONDITIONS 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNI 


MIN 


Gole-Souru 
16 :::: 
-1 pI., VOS:::: 0 
-<0 
-40 
-<0 
-30 
-30 
-30 
V 
VIIRIGSS 
Breakdown 
Vollog. 


¥GS 
- 
-20 
V, 
Vos 
- 
0 
-Ul 
-4.2l 
-o.2S 
nA 


VGS - 
-20 
V, 
~DS 
- 
0, 
-4.l 
-4.l 
-4.l 
~A 
Gol.hnrse 
T,,:::: HOoe 
IGSS 
(IJHenl 
VGS 
- 
-IS 
V, 
Vos 
- 
0 
-4.2S 
-4.2l 
-{US 
nA 


VGS 
- 
-IS 
V, Vos 
- 
0, 
-4.l 
-4.l 
-4.l 
~A 
TA = Hooe 


Yos 
- 
IS V. 
¥GS 
- 
-10 
V 
0.25 
0.2l 
0.2l 
0.25 
0.2l 
0.25 
nA 


IOloln 
Drain Culaff 


Vos 
- 
15 V, 
¥GS 
- 
-10 
V, 
(uff.nl 
TA:::: 
lS0o( 
O.l 
O.l 
O.l 
O.l 
O.l 
O.l 
~A 


Gole·Souru 
-4 
-10 
-2 
-' 
-4.8 
-4 
-4 
-10 
-2 
-' 
-4.8 
-4 
V 
VGSloffl 
(uloUVolloge 
Vos:::: ISV. 
10:::: 
O.S nA 


Z.ro·Gol" 


loSS 
Volloge 
Vos = IS V, 
VGS:::: 
O. 


lO 
20 
100 
8 
8<1 
sa 
20 
100 
8 
8<1 
mA 


Drain (IImnl 
5,eMol13 


Drain-Sourci 
10:::: 
20 mA, 
VGS 
- 
0 
0.75 
0.1l 


VOs/onl 
On-Stoll 
10 
- 
10 mA, 
VGS - 
0 
O.l 
O.l 
V 


Voltage 
to 
- 
S m••.• 
VGS 
- 
0 
O.S 
OJ 


Small·Signal 


Drain·$auut 
VGS:::: 
0, 
10:::: 
0, 


2l 
... 
60 
2S 
... 
60 
0 
'ddonl 
On-Slate 
,:::: 
1 kHz 


h,islone, 


(ommon-Saunt 


(ill 
Short·(iuuil 
VOS 
:::: 
0, 
VGS = -10 
V, 
18 
18 
18 
18 
18 
18 
pF 
Inpul 
f = 1 MHz 


(apadlan(, 


(ammon·Sollr<1 


Shorl-(juuif 
VOS = 0, 
VGS = -10 
V, 
8 
8 
8 
• 
8 
• 
(rll 
1",.rH 
Trand.r 
f = 1 MHz 
pF 


(apadtan<t 


2N4856 
2N4857 
2N4858 


PARAMETER 
TEST 
CONDITIONS 
2N4859 
2N4860 
2N4861 
UNIT 


MAX 
MAX 
MAX 


Turn-{)n 
Voo = 10 V, 
120 mA 12N18l6,2N18l91 
6 
6 
10 
fd10nl 
D.lay 
Time 
IOIOfllt = 
10 mA (2N4857, 
2N4860) 
" 


Rise Time 
5 mA (2N4858, 
2N4861) 


I, 
VGSlOflI = 0, 
3 
4 
10 
" 
1-10 
V 12.48S6, 2.48l91 


'off 
Turn·Off 
Time 
S"Figur.1 
VGSloffl = 
-6 
Y (2N4857, 
2N4160) 


2l 
sa 
100 
" 
-4 
V {2'48l8, 2.48611 


NOTE 3; 
1M, 
parameter 
mllsl 
be measur.d 
using 
pulse 
ttchniquu. 
Iw ~ 
100 
ml, 
dUly 
<yde 5: 
10%. 


tTh". are nominal 
values; 
exatt 
values 
vary 
llightly 
with 
tranlistor 
paramelers. 


·JEDEC 
regist.r.d 
dala 


TYPES 2N4856 
THRU 2N4861. 
2N4856A 
THRU 2N4861A 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


2N4856A 
2N48S7A 
2N48S8A 
2N4859A 
2N4860A 
2N4861A 
PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNIT 


Gole-Source 


lo~ 
-1 
"A, 
Vos = 0 
-40 
-40 
-40 
-30 
-30 
-30 
V 
YIMIGSS 
Breakdown Voltage 


Vo, 
20 V, 
VD, 
0 
-0.25 
-0.25 
-0.25 
nA 


Vo, 
-20 
V, 
VD, 
0 
-0.5 
-0.5 
-0.5 
"A 
Gote 
Reverse 
T" = lSOO( 
IGss 
(urrenl 
Vo, 
15 V, 
VD, 
0 
-0.25 
0.25 
-0.25 
nA 


Vo, 
-15 
V, 
VD, 
0 
-0.5 
-0.5 
-0.5 
"A 
TA = lS00( 


VD, 
15V, 
Vo, 
10 V 
0.25 
0.25 
0.25 
025 
0.25 
0.25 
nA 


tD{oHl 


Drain (utoff 
VD, 
15V, 
Vo, 
-10 
V, 
Current 
TA = 
HOO( 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
,.A 


Gote-Source 
Vos.=.1SV, 
10 = 
0.5 nA 
-4 
-10 
-2 
-6 
-0.8 
-4 
-4 
-10 
-2 
-6 
-0.8 
-4 
V 
VC;S(offj 
Cutoff Voltage 


Zero-Gote- 


Vas = 15 V, 
VGS = 0, 
loss 
Voltage 
50 
20 
100 
8 
80 
50 
20 
100 
8 
80 
mA 
Drain Current 
See Nole 3 


Droin-SOUfce 
10 
20 mA, 
Vo, 
0 
0.75 
0.75 


Vasf""1 
On-State 
10 
10 mA, 
Vo, 
0 
0.5 
0.5 
V 


Voltage 
10- 
SmA, 
Vo, 
0 
0.5 
0.5 


Small-Signal 
Drain-Source 
VGS =. 0, 
10 = 0, 


25 
40 
60 
25 
40 
60 
n 
rdo!""1 
On-5lole 
1 = 
1 kHz 
Resistance 


(ommon-Source 


C,•• 


Short·(jrcuit 
¥as = 0, 
VGS = -10 
V, 


10 
10 
10 
10 
10 
10 
pF 
Input 
f ~ 
1 MHz 
Capocitance 


Common-Source 


C, •• 


Short·Circuit 
Vos=O, 
VGS = -10 
V, 


4 
3.5 
3.5 
4 
3.5 
3.5 
pF 
Reverse 
Tronsfer 
1= 
1 MHz 
Capacitance 


2N4856A 
2N4857A 
2N4858A 
PARAMETER 
TEST 
CONDITIONS 
2N4859A 
2N4860A 
2N4861A 
UNIT 


TYP 
MAX 
TYP 
MAX 
TYP 
MAX 


Turn-On 


I",~,t = 1 


20 mA (2N4856A, 
2N4859A 


tdlOl'lI 
oeloy Time 
Voo=10V. 
10 mA {2N4851A, 
2N4860A 
5 
6 
8 
ns 


Rise Time 
VGs,jonJ:;:: 0, 
5 mA (2N4858A, 
2N4861A 


3 
4 
8 
ns 
t, 


Vo".," 
= 1 


-10 
V (2N4856A, 
2N4859A) 


toll 
Turn-Off 
Time 
See Figure 1, 
-6 
V (2N4857A, 
2N4860A) 


20 
40 
80 
ns 
-4 
V (2N4858A, 
2N4861A) 


I, 
Rise Time 
VDD= 10 V, 
IDr~,t= 
1 


12 mA (2N4856A, 
2N4859A) 
2 
3 
4 
ns 
6 mA (2N4851A, 
2N4860A) 


I~ 
Turn-On Time 
3 mA (2N4858A, 
2114861A) 
5.5 
6.5 
8 
ns 


I, 
Foil Time 
VGSIOllI = 0, 


Vo"." 
= 1 


-12 
V (2N4856A, 
2N4859A) 
1 
13 
21 
ns 


Turn·OffTime 
See Figure 2. 
-I 
(2N485IA,2N4860A) 
toff 
-5 
V (2N4858A, 
2N4861A) 
10 
18 
31 
ns 


NOTE ]: 
Thi, 
poromell' 
must 
be mealured 
uling 
pulu ledlniqun. 
'•.•= 100 
ms. 
dUly 
(yele S 
101•. 


·lEDE(t.gislereddalo(lypicoldalauriudedl. 


tTh.SI 
are 
nominal 
valulS; 
tlOCI volues 
'lory 
slightly 
wilh 
tronlislor 
po,omelers. 


• 


• 


TYPES 2N4856 
THRU 2N4861. 
2N4856A 
THRU 2N4861A 


N-CHANNEl 
SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTORS 


TYPES 
2N4856A. 2N4859A 
2N4857A.2N4860A 
2N4858A. 2N4861 A 


0- 
-T~200 
ns.-r- 


VGSloff) 
c::.:J 


I 
I 
I 


•.••• 'on t4 "'of( 
~ 


'dlon'''' 
•• 
., 
~ 
'dloffl 
" .•••• 
~ 
14-'f 
.0%\1 
I~ 
OUTPUT 


90%~.-I90% 
'-- 


(See Notes 
a and b) 
VOLTAGE WAVEFORMS 


RL 
464 n 
953 n 
1910 n 


VGS off 


-10V 


-6 V 
-4 V 


TYPES 
2N4856. 2N4856A. 2N4859. 2N4859A 
2N4857. 2N4857A. 2N4860, 2N4860A 
2N4858 
2N4848A 
2N4861 
2N4861A 


tr" 
0.5 ns 
tf'" 
0.5 ns 


0- 
--r~200ns.-r- 
INPUT 


VGSIOff'..J 
c::.:J 


I 
I 
1 
~ton~ 
"'toff"- 


'dlon'''' 
•• 
., 
~ 
'dloffl 


',,,, 
•• 
~ 
14-'f 
10%\1 
I~ 
OUTPUT 
90'l(,~.-I90'l(, 
'-- 


(See Note 
a) 
VOLTAGE WAVEFORMS 


RL 
750n 
1.54 kn 
3.16 kn 


VGS oIl 


-12V 


-7 V 
-5V 


TYPES 2N4891 THRU 2N4894 
P-N PLANAR SILICON UNIJUNCTION TRANSISTORS 


PLANAR 
UNIJUNCTION 
SILECTt 
TRANSISTORS:!: 


FOR APPLICATION 
IN SCR DRIVERS, MOTOR-SPEED CONTROLS, 
TIMERS, WAVEFORM 
GENERATORS, 
MUL TIVIBRATORS, 
RING COUNTERS, 


ELECTRONIC 
ORGANS, AND MILITARY 
FUZES 


• 
Low Leakage Allows More Accurate Timing Circuit Design 


• 
High Performance Capability at Low Drive Currents 


• 
Provides Wider Range of Design Applications 
than Bar-Type 
Unijunction 
Transistors 


• 
Rugged, One-Piece Construction 
Features Standard 100-mil 
TO-18 Pin-eircle 


These 
transistors 
are encapsulated 
in a plastic 
compound 
specifically 
designed 
for this 
purpose, 
using a highly 


mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 
deformation. 
Th~se devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 
MIL-STD-202C, 
Method 
106B. The transistors 
are insensitive 
to light. 


OOIS 
tHOU .••.1 


.,=~."EB=-====::J-: 


""I 
I 
-J 
:=000$ 


NOTES: 
A. 
Lead diameter is not controlled 
in thilo area. 


B. 
Leads having maximum diameter to.019) 
shall be within 
0.007 of their true 
positions measured in the gaging plane 0.054 below the seating plane of the 
device relative to a maximum-diameter 
package. 
C. 
All dimensions are in inches. 


Emitter-Base-Two 
Reverse Voltage 
Interbase 
Voltage 
. 


Continuous 
Emitter 
Current 
. 


Peak Emitter Current 
(See Note 2) . 


Continuous 
Device Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
3) 


Storage 
Temperature 
Range • 


l-;'ad Temperature 
J{. Inch from Cose for 10 Seconds. 


-30 V 


See Note 1 


50 mA 


1 A 


300 mW 


-55·C 
to 
150·C 
260·C 


NOTES: 
1. 
Intervase voltage is limited 
solei V by power dissipation, 
VS2.S1 
• 
.Jrss 
·PT. 
2. 
This value applies for 
a capacitor 
discharge through 
the 
emitter-bas.one 
diode. 
Current 
must fall to 0.37 A within 
3 ms and 
pulse-repetition 
rate must not exceed 10 PPS. 


3. 
Derate linearly 
to 150°C free-air temperature 
at the rate of 2.88 mWt'C. 


-JEDEC registered data 
tTrademark 
of Texas Instruments 
t:U.S. Patent No. 3.439.238 


• 


• 


TYPES 2N4891 THRU 2N4894 
P-N PLANAR SILICON UNIJUNCTION TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
2N4891 
2N4892 
2N4893 
2N4894 
UNIT 
MIN 
AX 
'" 
Static (nlerbose 
Resist(lnce 
V1l_B1 
- 
3 V, 
I, - 
0 
4 
9.1 
4 
9.1 
4 
12 
4 
12 
k/1 


Interhose 
Resistonce 
V1l_.1 
- 
3 V, 
I, - 
O. 
0.1 
0.9 
0.1 
0.9 
0.1 
0.9 
0.1 
0.9 
Yo/dog 
a,lI 
Temperature 
Coefficient 
T. = -55°C 
to 100°C. 
See Note 4 


11 
Int,insic Standoff Ratio 
V"_II 
- 
10 V, 
See Figure 1 
0.55 
0.82 
0.51 
0.69 
0.55 
0.82 0.74 
0.86 


112lmodJ 
Modulated 
Inferbase 
(urrent 
V"_II 
- 
10 V, i, - 
SO mA, See Note 5 
10 
10 
10 
10 
mA 
IE1lO 
Emitter 
Reverse 
Current 
V", 
- 
-30 
V, III - 
0 
-10 
-10 
-10 
-10 
nA 


I, 
Peak-Point 
Emitter Current 
V"_II 
- 
25 V 
5 
2 
2 
1 
fLA 


YU1(wt, 


Emitter - Base-One 
V"_II = 10 V, I, = SO mA, See Note 5 
4 
4 
4 
4 
V 
Saturation 
Voltage 
iv 
Valley-Point 
Emitter Current 
V"_I' 
- 
20 V 
2 
4 
2 
2 
mA 


VOll 
Base-One Peak Pulse Voltage 
See Figure 2 
3 
3 
6 
3 
V 


_ 
[I'" @ 1000q-l,u @_SSO,,]'00"l. 
<4'1' = 
_ 


Ir•• @ 2s0q 
ISS d.g 
r. oblain 
r•• f.r a given Ilmp.ralur. 
T1.12)' 
USI Ih, following formula: 
'11(2) = [rA 
@ n°e] [I + larll/100) 
(T1.121 -no( I] 


S. Tiles. poremden 
mutt b. 
meosu.td 
using pulil 
I'thniquu. 
'p = 300 ftS, 
ellly (yd. ::; 2%. 


1] - 
Intrinsic 
Standoff 
Ratio 
- 
fhis 
parometer 
is defined 
in t.rms 


of 
the 
peak-point 
voltage. 
VP' 
by 
mearu 
of 
the 
equation: 
Vp =TJ 


V1211 + 
Vf, 
where 
VF is about 
0.56 
volt 
at 
25°C 
ond 
decreases 


with 
temperature 
at 
about 
2 millivolts/ 
deg. 


The 
circuit 
used 
to 
measure 
1] 
is shown 
in 
the 
figure. 
'n 
this 
cir· 


cuit, 
R1, 
C\ 
and 
the 
uniiunctian 
transistor 
form 
a 
relaxation 
oscil- 


lator, 
and 
the 
remainder 
of 
the 
circuit 
serves 
as 
a 
peak.voltage 


detector 
with 
the 
diode 
01 
automatically 
subtracting 
the 
voltage 


VF. 
To 
use 
the 
circuit, 
the 
"col" 
button 
is 
pushed, 
and 
R) 
is 


adjusted 
to 
make 
the 
current 
meter 
M, 
read 
full 
scale. 
The 
"co I" 


button 
then 
is 
released 
and 
the 
value 
of 
1] 
is 
read 
directly 
from 


the 
meter, 
with 
1] = 1 
corresponding 
to 
full-scale 
deflection 
of 


100 pA. 


01: lN451, 
Of .qui"al.nl, 
wilh Ih. following charod.ri'liu: 


YF = 0.5'S 
Y 01 IF = 5G p.A, 


I" 
~ 
2 IJ-A at VA. = 20 Y 


FIGURE 
I - 
TEST CIRCUIT 
FOI 
INTRINSIC 
STANDOFF 
RATIO 
(11) 


TYPES 2N5045. 
2N5046. 
2N5047 
DUAL N-CHANNEL 
SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 
High IYfsl/Ciss Ratio (High-Frequency 
Figure-of-Merit) 


• 
Low Input Capacitance Ciss ... 
8 pF Max 


• 
Low Gate Reverse Current Differential 
_.. 10 nA Max at TA = 100°C 


• 
Recommended for Low-Level D-C Amplifiers, 
Sample-Hold Circuits, and Series-Shunt Choppers 


THE 
ACTIVE 
elEMENTS 
AlE 


ELECTRICAllY 
INSULATED 
fROM 


THE USE 


1. 
SOURCE 
I 


2. DUIN 
1 


3. GATE 
1 


S.SDUICE2 


6. DRAIN 
2 


7.GUE2 


Drain·Gate 
Voltage 
Reverse Gate-Source 
Voltage 
Gate-1-Gate-2 
Voltage 


Lead-to-Case 
Voltage 
Continuous 
Forward 
Gate Current 
Continuous 
Device Dissipation 
at (or below) 2SoC Free-Air Temperature 
(See Note 1) 
Storage Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
.........•.. 


EACH 
TOTAL 
TRIODE 
DEVICE 


60V 


-SOV 


±1OOV 
±1oo V 


30.mA 
2S0mW 
400mW 


-6So C to 200° C 
__ 
300°C_ 


• 


• 


TYPES 2N5045. 
2N5046. 
2N5047 
DUAL N-CHANNEL 
SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


*electrical characteristics 
at 25°C free-air temperature 
(unless otherwise noted) 


individual triode characteristics 
(see note 2) 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


VGS - -50 
V, VOS - 0 
-1 
~A 


IGSS 
Gate Reverse 
Current 
VGS'-30V, 
VOS'O 
-0.25 
nA 


VGS' 
-30 
V, VOS' 
0, 
TA:cl50°C 
-250 
nA 


VGSlaffi 
Gate·Source 
Cutoff 
Voltage 
VOS-15V, 
10 
0.5 nA 
0.5 
4.5 
V 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS"5V, 
VGS' 
0 
0.5 
8 
mA 


~fsl 
Small-Signal 
Common-5ource 
Forward 
Transfer 
Admittance 
VOS"5V, 
VGS' 
0, 
f'l 
kHz 
1.5 
6 
mmho 


!vas I 
Small-Signal Common-Source Output Admittance 
VOS"5V, 
VGS' 
0, 
f =. 1 kHz 
25 
J,.tmho 


C;ss 
Small-Signal 
Common-Source 
Input 
Capacitance 
VOS"5V, 
VGS' 
0, 
f'l 
MHz 
8 
pF 


Crss 
Small-Signal 
Common-5ource 
Reverse 
Transfer 
Capacitance 
VOS"5V, 
VGS - 0, 
1-1 MHz 
4 
pF 


!vis I 
Small-Signal 
Common-Source 
Forward 
Transfer 
Admittance 
VOS' 
15V, 
VGS' 
0, 
f =. 100 
MHz 
1.5 
mmho 


2N5045 
2N5046 
2N5047 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


IIGSS1-IGSS21 
Gate-Reverse-Current 
Differential 
VGS - -15 
V, VOS' 
0, 
10 
10 
10 
nA 
TA"00°C 


~GS1-VGS21 
VOS - 15 V, 
10- 
5O~A 
5 
10 
15 
Gate-Sauree-Voltage 
Differential 
mV 


VOS 
15V, 
10-200~A 
5 
10 
15 


VOS-15V, 
10' 
200 ~A, 
5 
10 
15 


1"IVGS1-VGS21 
"TAl 
Gate-Source- 
Vol tage-Oif 
terential 
TAIII = 25°C, 
TAI21 = -25°C 
mV 


Change 
with 
Temperature 
VOS 
15V, 
10 - 200 ~A, 


TAIl) 
: 25°C, 
TAI21 • 100°C 
5 
10 
15 


IOSS1 
Zero-Gate-Voltage 
VOS-15V, 
VGS - 0, 
0.95 
1 
0.9 
1 
0.8 
1 


'OSS2 
Drain 
Current 
Ratio 
See Note 
3 
hill 


Small-Signal 
Common-$ource 
VOS' 
15V, 
10' 
200 ~A, 


Forward 
Transfer 
Admittance 
0.95 
1 
0.9 
1 
0.8 
1 


~Isb 
f = 1 kHz, 
See Note 
3 


Ratio 


~ash-~asb 
Small-Signal 
Common-5ource 
VOS"5V, 
10' 
200 ~A, 
1 
2 
3 
Output 
Admittance 
Differential 
f'" 
1 kHz, 
See Note 
3 


,umho 


2N5045 
2N5046 
PARAMETER 
TEST CONDITIONS 
UNIT 
MAX 
MAX 


F 
Spot 
Noise 
Figure 
VOS=15V, 
VGS' 
0, 
f'" 
10 Hz, 


5 
5 
d8 
RG" 
MU, 
Noise 
Bandwidth'" 
5 Hz 


Vn 
Equivalent 
Input 
Noise 
Voltage 
VOS'15V, 
VGS' 
0, 
f - 
10 Hz, 


200 
200 
nV/../Hz 
Noise 
Bandwidth 
= 5 Hz 


NOTES: 
2. 
The terminals of the triode not under test llIreopen-circuited 
for the measurement of these characteristics. 
3. The lower of the two characteristic 
readings is taken as the numerator 
or subtrahend. 
"JEOEC registered data 


TYPES 2N5058. 
2N5059 


N-P-N SILICON TRANSISTORS 


HIGH-VOLTAGE 
10-WATT TRANSISTORS 
FOR GENERAL 
PURPOSE AMPLIFIER 
APPLICATIONS 
IN LINE-OPERATED 
CIRCUITS 


• 
Solid-State 
Relays 


• 
High-Voltage 
Inverters 


• 
Voltage 
Regulators 


• 
TV Sweep Circuits 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage (See Note 
I) 
Emitter-Base 
Voltage 
. 
. 
. 
. 
. 
. 
. 


Collector 
Current 
. 
. 
. 
. 
. 
. 
. 
. 


Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 


Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 


Storage Temperature 
Range 
.. 
. 
. 
. 
. 
. 
. 
. 


Lead Temperature 
1/16 Inch from Case for 60 Seconds 


2N5058 
2N5059 
300 V' 
250 V' 


300 V' 
250 V' 


7 V' 
6 V' 
_150mA' 
__ 


......--1 W*----.. 
-{~::}-- 


_65°C 
to +200°C' 
_300°C' 
__ 


NOTES: 
1. 
This value 
applies 
between 
a and 
30 mA collector 
current 
when 
the base-emitter 
diode 
is open-circuit~. 


2. 
O.r.telio 
•• rl.,. to 17SoC fr.e-air 
temperature 
at the rate of 6.67 
mWiC. 


3. 
Derate 
the 
lQ-watt 
rating 
linearly 
to 
17SoC 
case 
temperatufe 
at the 
rate 
of 66.7 mWiC. Derate 
the 
5-watt 
(JEDEC 
registered) 


reting 
linearly 
to 17SoC case temperatuf. 
at the 
rate 
of 33.3 
mW/oC . 


• The JEDEC 
registered 
outline 
for these 
devices 
is TO-S. 
TO-39 
tails 
within 
TO-S with 
the 
exception 
of lead length. 


·JE OEe 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the time 
of publication. 


tThis 
valull is guaranteed 
bV Texas 
Instruments 
in addition 
to the JE OEe registered 
value 
which 
is also shown. 


• 


• 


TYPES 2N5058. 
2N5059 
N-P-N SILICON TRANSISTORS 


2N5058 
2N5059 
UNIT 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
MIN 
MAX 


VI_COO 
Coliector·Base 
Breakdown 
Voltage 
Ie - 
100 p.A, I, - 
0 
300 
250 
V 


V Ill. CEO 
Collector-Emiller 
Breakdown 
Vollage 
Ie - 
30 mA, 
I. - 
0, 
See Nole 4 
300 
250 
V 


VIREIO 
Emiller-Base 
Breakdown 
Vollage 
I, - 
100 p.A, Ie 
0 
7 
6 
V 


Ve• - 
100 V, I, 
0 
50 
50 
nA 
lelO 
Collector Culoff Current 
Ve• - 
100 V, I, - 
0, 
TA 
- 
125°C 
20 
20 
p.A 


1'10 
Emiller Culoff Cu,renl 
VEl - 
5 V, 
Ie - 
0 
10 
10 
nA 


Ve, - 
25 V, 
Ie - 
5 mA 
10 
10 


Ve, 
- 
25 V, 
Ie - 
30 mA 
See 
35 
150 
30 
150 
h•• 
Slatil Forward Currenl Transler 
Ratio 
Ve, 
- 
25 V, 
Ie - 
100 mA 
Nole 
35 
30 


Ve, = 25 V, 
Ie = 30 mA, 
4 


TA = -55°C 
10 


Base-Emiffer 
Voltage 
Ve, 
- 
25 V, 
Ie - 
30 mA, See flote 4 
0.B2 
0.B2 
V 
VIE 
I. - 
3 mA, 
Ie - 
30 mA, 
See Nole 4 
0.B5 
0.85 
V 


VCEytl 
Collector-Emiller 
Salvralion 
Voltage 
I. - 
3 mA, 
Ie - 
30 mA, See Nole 4 
1 
1 
V 


Ihr.1 


Small-Signal 
Comman-Emiller 
Ve, = 25 V, 
Ie = 10 mA, I = 20 MHz 
1.5 
8 
1.5 
8 
Forward Current Transfer 
Ralio 


Ccb 
Colle[lor-Base 
Capalitanle 
Ve• - 
10V, 
I, - 
0, 
f - 
1 MHz, 
10 
10 
pF 
See Nole 5 


C.b 
Emitter-Bose Capacitance 
VEl = 
0.5 V, 
Ie = 0, 
f - 
1 MHz, 
75 
75 
pF 
See Nole 5 


1.2 


~ 
I~ 1.0 
i 
'ii 
0 
0,8. 
u 
.;:~i 


0.6 


.~ 


0.4 
u 
~ 
E.~ 


0.2 
::E 
I~ 


'\ 
'\ 
'\'\. 


"\ 
'" 
" 


25 
50 
75 
100 
125 
150 
175 
200 


TA 
- 
Free-Air 
Temperature _O( 


FIGURE' 


12 
~ 
I~ 10 
i 
'ii 
0. 
u.;:~I 
~ 
U 


E~.~ 


::E 
I~ 


'\. 


"\ 
'\. 


'\.'\. 


'\. 


.•.. 
'\. 


'\. 


25 
50 
75 
100 
125 
150 
175 
200 


Tc - 
Cose Temperature 
- 
O( 


FIGURE 
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TYPES 2N5245 
THRU 2N5247 


N-CHANNEL 
SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


N·CHANNEl SILECTt FIElD·EFFECTTRANSISTORSt 
FOR VHF AMPLIFIER AND MIXER APPLICATIONS 


• 
High Power Gain ••• 10 dB Min at 400 MHz 


• 
High Transconductance 
••• 4000 
/Lmho Min at 400 MHz (2N5245, 
2N5247) 


• 
Low Cn•••• 
1 pF Max 
• 
High !y"l!c; •• Ratio (High·Frequency 
Figure·of.Merit) 


• 
Drpin and Gate Leads Separated 
for High Maximum 
Stable 
Gain 


• 
Cross·Modulation 
Minimized 
by Square. Law Transfer 
Characteristic 


• 
For Use in VHF Amplifiers 
in FM, TV, and Mobile Communications 
Equipment 


These 
transistors 
are 
encapsulated 
in a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 


mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 
deformation. 
These devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 
MIL·STD·202C. 
Method 
106B. The transistors 
are insensitive 
to light. 


0.01$ 


.:: 7 ·€d=~'~;:·';;:;;:~::;::;:;;:;;:""-:3 
__ 


0,11$1 
I 
O.500MIN-J 


::1:0.005 


HOIfS 
A 
L••••• "' __ 
'''' 
., _ 
.an" ••I•••••• ,"', 
•••• 


• 
l•••• 
"••• .., _ 
•••••w ••••••• 
_., 
1001' 
.1>.11••••• ,,",~ 0001 •• ,•••••h••••••••'.an. 
_ 
••• w, ••• ,~ •••.• ""O"t pt,,"" OOH •••1"•• 'M •••••••• ~ ••••• I ,,,•••••.•• ,.1.,.•• I. 


e :1~;.:::::'~~:O:::'~; 
:~:I. 


'absolute 
maximum 
ratings 
at 25·C free-air 
temperature 
(unless 
otherwise 
noted) 


Drain-Gate 
Voltage 
. 
. 
. 
. 
. 


Reverse Gate-Source 
Voltage 
. 
. 
Continuous 
Forward 
Gate 
Current 
. 


Continuous 
Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 1). 


Continuous Device Dissipation ot (or below) 25·C lead 
Temperoture 
(See Note 2) . 


Storage 
Temperature 
Range. 
. 
. 
. 
. 
. 
. 
. 
lead 
Temperature 
J<. Inch from Case for 10 Seconds. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


30 V 


-30 V 


50 mA 
360 mW 
.500 
mW 


-65·C 
to 150·C 
26O·C 


NOTES: 
l. O,fall 
Iin.arly 
I. \Sooe 
fl•• -air Ilmplraluf. 
al Ih. rale al 2.88 mW/°c. 


2. alnlfe.lin.arly 
I. 
tSOae 
'ead 
llmp.ralufl 
01 the rate.f 
4 mW/°C. 
lead 
lemperature 
i, measured 
on Ihl 
gall 
l.ad 
1/16 
iuh 
from Ihe (ase. 


°lndi(ol" 
JED£( 
"Iisll"d 
data 


tTradtmark 
of Texas Inslrum,nls 


• 


• 


TYPES 2N5245 
THRU 2N5247 
N-CHANNEl 
SILICON JUNCTION 
FiElD-EFFECT TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
2NS24S 
2NS246 
2NS247 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


V1MIGSS 
Gal.·Source Breakdown Vallag. 
IG - 
-1 
I'-A, VDS- 
0 
-30 
-30 
-30 
V 


IGss 
Gote Reverse 
Current 
VGS - 
-20 
V, VDS- 
0 
-1 
-1 
-1 
nA 


VGS = 
-20 
V, VDS= 
0, 
T, = 
1000( 
-ll.5 
-ll.5 
-ll.5 
I'-A 


VG~offl 
Gal.·Source (ulaff Vallag. 
VDS = 
15 V, 
ID = 
10 nA 
-1 
-6 
-ll.5 
--4 
-1.5 
~ 
V 


loss 
Zero-Gote-Voltage 
Drain 
Current 
Vos = 
15 V, 
VGS = 
0, 
S•• Not. 3 
5 
IS 
1.5 
7 
8 
24 
mA 


IY"I 


Small-Signal (ammon· Source 
VDS= 
15 V, 
VGS = 
0, 
1= 
1 kHz 
4.5 
7.5 
3 
6 
4.5 
8 mmhD 
Forward 
Tr.onsfer Admittance 


ly~1 


Small·Signal (ammon·Source 
VDS= 
15 V, 
VGS = 
0, 
f = 
1 kHz 
.0.05 
0.05 
0.07 
mmhD 
Oulpul Adminance 


(iu 


Common-Source 
Shorf·Circuit 
VDS= 
15 V, 
Inpul (apacilance 
4.5 
4.5 
4.5 
pf 


(ommon-Source 
Short·Circuit 
VGS = 
0, 


(rn 
Reverse Tronder (apacitance 
1= 
1 MHz 
1 
1 
1 
pf 


I.(y,,) 
Small· Signal (DmmDn·Saurce 
0.1 
0.1 
0.1 
mmho 
Inpul (Dndu,lance 


Small·Signal (omman·Source 
VDS = 
15 V, 


Im(y;,) 
Inpul Su,ceplance 
3 
3 
3 
mmha 


Small·Signal (amman·Sou,ce 
VGS = 
0, 


l'ly~) 
Oulpul (Dndudance 
0.075 
0.07S 
0.1 
mmho 


Small·Signal (Dmman,SDurce 
f = 
100 MHz 
Im(y~) 
Output Susceptance 
1 
1 
! mmho 


I.(y;.) 
Small-Signal (ammon-Sour" 
1 
1 
1 
mmho 
Inpu. Condudance 


Im(y,.1 
Small·Signal (omman·Source 
VDS= 
15 V, 
12 
12 
12 mmha 
Inpul Su,ceplance 


1.(y,,1 
Small· Signal (ammon· Source 
VGS = 
0, 
4 
2.5 
4 
mmho 
Forward 
Tronrier 
Conductance 


l'ly~) 


Small·Signal Comman·Sourc. 
1= 
400 MHz 
0.1 
0.1 
0.15 
mmho 
Oulpul (ondudan" 


Imly~1 
Small·Signa' (amman·Source 
4 
4 
4 mmha 
Oulpul Su,,,plance 


PARAMETER 
TEST CONDITIONS 
2NS24S 


MIN 
MAX 
UNIT 


VDS- 
15 V, 
ID - 
5 mA, 
I - 
100 MHz, 
18 
Small·Signal (ammDn·Source 
IG' = 
1 kll, 
Se. Figure 1 
Gp• 
Neulralized Insertion Power Gain 
VDS = 
15 V, 
ID = 
5 mA, 
1= 
400 MHz, 
d8 


IG' = 
1 kll, 
Se. figure 1 
10 


VDS 
IS V, 
ID - 
5 mA, 
1- 
100 MHz, 
2 


Hf 
Spol Haise Figure 


IG' = 
1 kil, 
See figure 1 


VDS- 
15 V, 
10 = 
5 mA, 
.f = 
400 MHz, 
dB 


IG' = 
1 kll, 
See figure 1 
4 


TYPES 2N5245 
THRU 2N5247 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


400MHz@- 
- - -1 E - -j 


FROM 5<Kl 
J, 
C, 
I 


SOURCE 


looMHz@----lE- 
L, 
J, 
C, 


r - - -1E- - ---@4ooMHz 


I 
C. 
rh 
T05<Kl 


LOAD 


- - -IE- - - -@ 
100MHz 


C, 
J, 


CIRCUIT COMPONENT 
INFORMATION 
CAPACITORS 
COILS 
100 MHz 
400 
MHz 
100 MHz 
400 
MHz 


C, 
nol used 
1.8 pF 
8.5 T, #16 
,opper, topped 2.5 T 
1.25 T, #20 
,opper, 3/16"10, 


C, 
7 pF 
not used 
L, 
from bottom, 3/8" 
10, 1 1/4" 
long 
3/8" 
long 


C, 
1 
12 pF 
0.8 
8pf 
15 T, #20 
enomeled 'opper, 
C. 
1000 pF 
27 pF 
L, 
4 T, #20 
enomeled ,opper, 


C. 
1 
12 pF 
0.8 
8 pF 
dose·wound, 1/4" 
10 
dOle·wound, 3/16" 
10 


e- 
not used 
1 pF 
L, 


13.5 T, #16 
,opper, topped 5 T 
0.5 T, #20 
,opper, 1/2" 
10, 
c, 
3 pF 
not used 
from bottom, 3/8" 
10, 1 1/4" 
long 
no length 


=VOS - 0 


I 
././ 


vGS := -30V 
~ V 


vGS 
-20V= 


././ 
~ 


/" 


2N52'U 


CORRELATION OF SMALL-SIGNAL 
COMMON-SOURCE 


FORWARDTRANSFERADMITTANCE and 


GATE-SOURCE CUTOFF VOLTAGE 
with 


INDIVIDUAL 
DEVICE ZERO-CiATE-VOLTAGE 
DRAIN CURRENT 


8 
-8 
I 
I 


~ Vos 
:= 15 V 


1A. := 25°C 


h.1 
(VGS=0, f = I kHz)- 
--~-- 
__ Vr- 


V .....- 
VGSloffl (10= 10nA) 


~I 
-0.2 


C 
-0.1 
~ -o.rn 
u 
~ -0.04 
j -0.02 
. 


~ 
-0.01 
1-0.007 
::l 
2-0.004 


o 
0 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 


loSS --Zero-Gate-Voltage 
Drain Current- 
mA 


• 


• 


TYPE 2N5248 
N-CHANNEL 
SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTOR 


SILECTt 
FIELD-EFFECT 
TRANSISTORt 
FOR VHF AMPLIFIER 
AND MIXER APPLICATIONS 


• 
Low Crss: .;; 2 pF 


• 
High Yfs!Ciss Ratio (High-Frequency Figure-of-Merit) 
• 
Formerly TIS34 


This transistor 
is encapsulated 
in a plastic compound 
specifically 
designed 
for this purpose, 
using a highly mechanized 
process 
developed 
by Texas 
Instruments. 
The case will withstand 
soldering 
temperatures 
without 
deformation. 
This 


device 
exhibit. 
stable 
characteristics 
under 
high-humidity 
conditions 
and 
is 
capable 
of 
meeting 
MIL-STD-202C, 


Method 
106B. 
The 
transistor 
is insensitive 
to 
light. 


"ALL 
JEDEC 
TO·92 
DIMENSIONS 
AND 
NOTES 
ARE 
APPLICABLE 


y--- 
1r o.OH(NOlt 
A) 


T 
,-- 
O.IOO:~= 
~1F~a=-====-J=:::l-: 
'.'00 


I ~ 
I 
~O.OOS 
f 


~~........--o.soo 
M!N 
0.0$02:0.005 


NOTE A: llod 
diom'flr 
is nol (On!rolled 
in Ihi5 oreo . 


"absolute maximum ratings at 25·C free-air temperature (unless otherwise noted) 


Drain-Gate 
Voltage. 


Reverse Gate·Source Voltage. 
Continuous 
Forward 
Gate 
Current 
• 
• 
• 
• 
. 
• 
. 


Continuous 
Device 
Dissipation 
at 
(or 
below) 
2S'C 
Free·Air 
Temperature 
(See 
Note 
1) 
Storage 
Temperature 
Range. 
, 
, 
. 
. 
. 
. 
. 


Lead 
Temperature 
J<. Inch 
Irom 
Ca.e 
lor 
10 Seconds 


.30V 
-30 V 
10 mA 
360 mW 


-6S·C 
to lS0·C 
. 
260·C 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V1Mess 
Gatl·Sourcl 
Breakdown Voltogl 
Ie - 
-1 
iJ-A, 
Vos - 
0 
-30 
V 


less 
Gall Culaff Currlnt 
Ve. - 
-20 
V, 
Vo• - 
0 
-S 
nA 


Ves - 
-20 
V, 
Vo• - 
0, 
TA 
- 
l00·C 
-1.5 
JLA 


Ve~oIfI 
Gatl·Sourlt 
Cutaff Vonagl 
VDs- 
15 V, 
10 - 
10nA 
-1 
-a 
V 


Ve• 
Gatl-Sourcl 
Vollagl 
Vos- 
15 V, 
10 - 
400 iJ-A 
-1 
-7,S 
V 


loss 
Zlro·Gall·Vollagl 
Oraln Currlnl 
Vos - 
15 V, 
VeS- 
0, 
Stl Noll 2 
4 
20 
mA 


IYh! 


Small·Slgnal Common·Sourlt 
Vos = 
15 V, 
Ves = 0, 
1= 
1 kHz 
3.S 
6.S 
mmho 
Farward Transflr Adml"GClce 


ly.1 


Smail-Signal Common·Sourcl 
VD• = 
15 V, 
Ves = 0, 
1= 
1 kHz 
SO 
J.LI"ho 
Output Adml"ance 
".. 


Common-Source Short-Orcull 
6 
pf 
Inpul Capadtance 


Common·Source Short·Crcuit 
Vos = 
15 V, 
Ve. = 0, 
1= 
1 MHz 
c". 
RI•• ", 
Transfer Capaeltanlt 
2 
pf 


RI(Y,.) 
Smail-Signal Common·Sourcl 
O.B 
mmho 
Inplll Conductance 


RI(Yh) 
Smoll-Signal Common-Source 
V•• = 
15 V, 
V"s = 0, 
f = 
200 MHz 
3 
mmho 
forword Transfer Conductonlt 


Re(y.) 


Small-Signal Common-Source 
0.2 
mmho 
Outpul Conductonce 


NOTES; 
1. 
Derate 
linearly 
to 
150"C 
free-air 
temperature 
8t the 
rate 
of 2.88 mWfC. 


2. 
These 
parameters 
must 
be measured 
using 
pulse 
techniques. 
tw" 
100 
ms. duty 
cycle 
<; 10%. 


-Indicates 
JEDEC 
registered 
data 
tTrademark 
of Texas 
Instrumenu 
tU.S. 
Patent 
No. 3,439,238 


TYPES 2N5358 
THRU 2N5364 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


FOR SMALL-SIGNAL APPLICATIONS 


• 
Narrow IDSS and VGS(off) Ranges 


• 
For Low-Noise Audio-Frequency Amplifier Applications 


• 
For RF Amplifier Applications Thru 100 MHz 


• 
For Chopper and Switching Applications 


ALL 
DIMENSIONS 
ARE 
IN 


INCHES 
UNLESS 
OTHER· 


WISE SPECIFIED 


Drain-Source Voltage 
ReverseGate-Source Voltage 


Continuous 
Forward 
Gate 
Current 
Continuous Device Dissipation at (or below) 2SoC Free-Air Temperature 
(SeeNote 1) 


Storage Temperature 
Range 
Lead Temperature 1/16 Inch from Casefor 10 Seconds 


40V 


-40 V 
10mA 
300mW 
-6SoC to 200°C 
300°C 
• 


• 


TYPES 2N5358 
THRU 2N5364 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


TEST CONDITIONS' 
2N5358 
2N5359 
PARAMETER 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG = -lO~A, 
VOS = a 
-40 
-40 
V 


VGS - 
20V, 
VOS 
a 
0.1 
0.1 
nA 
IGSS 
Gate 
Reverse 
Current 
VOS - 0, 
TA=15Q"C 
-0.1 
0.1 
~A 
VGS = -20 
V, 


VGSloffl 
Gate-Source 
Cutoff 
Voltage 
VDS-15V, 
10-100nA 
-0.5 
3 
O.B 
4 
V 


VOS-15V, 
10 
50~A 
0.3 
1.5 
VGS 
Gate-Source 
Voltage 
V 
VOS= 15V, 
10 = BO~A 
-0.4 
-2 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS - 15 V, 
VGS 
0, 
See Note 2 
0.5 
1 
O.B 
1.6 
mA 


~f,1 
Small-Signal 
Common-Source 
1 
3 
1.2 
3.6 
mmho 
Forward Transfer Admittance 
VOS' 
15V, 
VGS = 0, 
f = 1 kHz, 


~o,1 
Small-Signal 
Common-Source 
See Note 3 
10 
10 ~mho 
Output 
Admittance 


Common-Source 
Short-Circuit 
Ciss 
6 
6 
pF 
Input 
Capacitance 
VOS= 15V, 
VGS = 0, 
f== 
1 MHz, 


Common-Source 
Short-Circuit 
See Note 3 
Crss 
2 
2 
pF 
Reverse 
Transfer 
Capacitance 


Small-Signal 
Common-SOurce 
VOS = 15 V, 
VGS = 0, 
f= 
l00MHz 
9fs 
0.8 
0.9 
mmho 
Forward Transfer Conductance 
See 
Note 
3 


TEST CONDITIONS' 
2N5360 
2N5361 
PARAMETER 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG - -10 ~A, 
VOS - a 
-40 
-40 
V 


VGS - -20 V, 
VOS = a 
-0.1 
-0.1 
nA 
IGSS 
Gate 
Reverse 
Current 
TA'150°C 
VGS - -20 V, 
VOS - 0, 
-0.1 
-0.1 
~A 


VGSloffi 
Gate-Source 
Cutoff 
Voltage 
VOS=15V, 
10-100nA 
-O.B 
-4 
-1 
-6 
V 


Gate-Source 
Voltage 
VOS-15V, 
10' 
150~A 
-0.5 
-2.5 
VGS 
V 
VOS-15V, 
10 - 250~A 
1 
5 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS-15V, 
VGS - 0, 
See Note 
2 
1.5 
3 
2.5 
5 
mA 


~fsl 
Small-Signal 
Common-Source 
1.4 
4.2 
1.5 
4.5 
mmho 
Forward 
Transfer 
Admittance 
VOS'15V, 
VGS = 0, 
f:::: 1 kHz, 


IYo,1 
Small-Signal 
Common-Source 
See 
Note 
3 


Output 
Admittance 
20 
20 
jJmho 


Ciss 
Common-Source 
Short-Circuit 


Input 
Capacitance 
6 
6 
pF 
VOS=15V, 
VGS = 0, 
f"" 
1 MHz, 


Common-Source 
Short-Circuit 
See 
Note 
3 
Crss 
Reverse 
Transfer 
Capacitance 
2 
2 
pF 


Small-Signal 
Common-Source 
VOS-15V, 
VGS • 0, 
f:::: 100 
MHz, 
1.4 
1.7 
9fs 
Forward 
Transfer 
Conductance 
See 
Note 
3 
mmho 


TYPES 2N5358 
THRU 2N5364 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


TEST CONDITIONSt 
2N5362 
2N5363 
2N5364 


PARAMETER 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VIBRIGSS 
Gate-Source 
Breakdown 
VoltClge 
IG - -10 ~A. 
VDS = 0 
-40 
-40 
-40 
V 


VGS' 
2DV. 
VDS 
0 
0.1 
0.1 
0.1 
nA 


IGSS 
Gate 
Reverse 
Current 
VGS - 
20 V. 
VDS - D. 


TA=150°C 
-0.1 
-0.1 
-0.1 
~A 


VGSloffi 
Gate-Source 
Cutoff 
Voltage 
VDS= 15V. 
10 = 100 
nA 
-2 
-7 
-2.5 
-8 
-2.5 
-8 
V 


VDS 
15 V. 
ID 
O.4mA 
1.3 
5 


VGS 
Gate-Source 
Voltage 
VDS-15V. 
la-O.lmA 
2 
6 
V 


VDS 
15V. 
10 - 0.9 
mA 
2 
6 


IDSS 
VDS-15V. 
VGS 
D. 
4 
8 
7 
14 
18 
mA 
Zero-Gate·Voltage 
Drain 
Current 
9 
See Note 2 


~f,1 


Small-SIgnal 
Common-Source 
2 
5.5 
2.5 
6 , 


2.7 
6.5 
mmho 
Forward 
Transfer 
Admittance 
VDS=15V. 
VGS = D. 


~o,1 
Small-Signal 
Common-Source 
f:: 1 kHz, 
See Note 3 
40 
40 
60 
j.lmho 
Output Admittance 


Common-Source 
Short-Circuit 
Ciss 
6 
6 
6 
pF 


I nput Capacitance 
VDS= 15V. 
VGS = D. 


Common-Source 
Short-Circuit 
f'= 
1 MHz, 
See Note 3 
Crss 
2 
2 
2 
pF 
Reverse 
Transfer 
Capacitance 


Small-Signal 
Common-Source 
VDS-15V. 
VGS - D. 
1.9 
2.1 
2.2 
mmho 
9fs 


Forward 
Transfer 
Conductance 
f'" 
100 
MHz, 
See Note 3 


TEST CONDITIONSt 
ALL TYPES 
PARAMETER 
UNIT 
MIN 
MAX 


Common-Source 
VDS-15V. 
VGS - D. 
f= 
100Hz, 
NF 
2.5 
dB 
Spot 
Noise 
Figure 
RG =, 
Mr>. 
See Note 3 


NOTES: 
2. 
Th!s parameter must be measured using pulse techniques. tw '"300 IJs, duty cVcle <; 2%. 


3. 
These parameters must be measured with bias conditions applied for less than 5 seconds to avoid overheating. 


°JEDEC 
registered data 
tThe 
fourth 
lead (case) is connected to the source for all measurements. 


VOS·,SV 


f· 
1 ~•••, 


"""", 
~"_~c 
-- J 
1"- 


T,,-:n;" 


---..L r 
-I... 


T",.lOCfc 
I" 


I I 
I 


'''' 
v", 
~hl 
P"''''''METIER 


1m"" 
1VI 
'''""''''' 


e-dot,P"" 
VGS·O 
10-100" ••• 
VGS"O. 
t - 1 ~•••• 


"'"" 
, 
-20 
.., 


"''''' 
" 
-3.0 
.., 


"'.... 
" 
-4.0 
,., 


Iv,,1 


Normalized 
Iv f I •. I 
1 
0 
s 
V 15 
at V GS = O. T A •• 25 
C 


• 


• 


TYPE 2N5397 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTOR 


FOR VHF AMPLIFIER 
AND MIXER APPLICATIONS 


• 
High Power Gain 
15 dB Min at 450 MHz 


• 
Low Noise Figure 
3.5 dB Max at 450 MHz 


• 
High Transconductance 
... 
5500 JJmhoMin at 450 MHz 


• 
Low Crss ... 
1.2 pF Max 


THE 
ACTIVE 
ELEMENTS 
ARE 
ELECTRICALLY 
INSULATED 
FROM 
THE 
CASE 


.• LEADS 0,019 
OIA 
0.016 
~IOO 


~ 


0.230 
0.195 


0.209 
0.178 


OIA 
01.•. 
j-L 


ALL 
DIMENSIONS 
ARE IN 


INCHES 
UNLESS 
OTHER- 


WISE SPECI FlED 


Drain-Gate 
Voltage 


Drain-Source 
Voltage 
Reverse Gate-Source 
Voltage 


Continuous 
Forward 
Gate Current 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
1) 


Storage Temperature 
Range 


Lead Temperature 
1/16 
Inch 
from 
Case for 
10 Seconds 


NOTE 1 
Derate linearly to 2000 C 1ree-air temperature 
at the rate of 1.7 mWfC. 


-JEDEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the time 
of publication. 


25 V 
25 V 


-25 V 
10 mA 


300 mW 


-65°C 
to 200°C 
300°C 


TYPE 2N5397 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTOR 


PARAMETER 
TEST 
CONOITIONSt 
MIN 
MAX 
UNIT 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG = -1 
.A. 
VOS = 0 
-25 
V 


VGSF 
Gate-Source 
Forward 
Voltage 
IG - 
1 mA. 
VOS 
- 0 
1 
V 


VGS 
- 
-15 
V. 
VOS 
- 
0 
-0.1 
nA 


'GSS 
Gate Reverse Current 
TA,",1S0°C 
VGS- 
-15V. 
VOS = O. 
-0.1 
.A 


VGSloffl 
Gate-Source 
Cutoff 
Voltage 
VOS 
- 
10 V. 
10 - 
1 nA 
-1 
-6 
V 


'OSS 
Zer<>Gate-Voltage 
Drain 
Current 
VOS 
10V. 
VGS 
- O. 
See Note 3 
10 
30 
mA 


~fsl 
Small-Signal 
Common-Source 
6 
10 
mmho 


Forward 
Transfer 
Admittance 
VDS 
= 10V. 
IO=10mA, 
f'"' 
1 kHz 


Ivosl 
Small-Signal 
Common-Source 
0.2 
mmho 


Output 
Admittance 


Ciss 
Common-Source 
Short-Circuit 


5 
pF 
Input Capacitance 
VDG 
= 10V. 
10 = lOrnA, 
f:::: 
1 MHz 
Common-5ource 
Short-Circuit 
Crss 
1.2 
pF 


Reverse 
Transfer 
Capacitance 


Small-Signal 
Common-Source 


2 
mmho 
9is 
I nput Conductance 


Small-Signal 
Common-Source 
VOG 
= 10V. 
10= 
lOrnA, 
f"" 
450 
MHz 
5.5 
9 
mmho 
!lis 
Forward 
Transfer 
Conductance 


Small-Signal 
Common-Source 
0.4 
mmho 
90s 
Output 
Conductance 


NOTE 3: 
This parameter must be measured using pulse techniques. tw '" 300 JJs,duty cycle 
'lO; 1%. 


·operating 
characteristics 
at 25°C free-air temperature 


PARAMETER 
TEST 
CONDITIONS' 
MIN 
MAX 
UNIT 


Gps 
Small-Signal 
Common-Source 
VDG 
- 
10V. 
10 ~ 10 mA, 
f "" 450 
MHz, 
15 
dB 


Neutralized 
Insertion 
Power 
Gain 
RG' 
1 kn. 
YG 
'" 1.1 mmho-j4 
mmho, 


NF 
Spot 
Noise 
Figure 
See Figure 
1 
3.5 
dB 


PARAMETER MEASUREMENT INFORMATION 


40 pF 


FROM 
50-n 


SOURCE 


TO 
5O-n 


LOAD 


CIRCUIT 
COMPONENT 
INFORMATION 
(L 1, L2, L3, and L4 are straight pieces of the specified conductor) 


L1: 
1,4 inch # 22 enamel spaced 0.1 inch from 
L2, 
L2: 
1.1 Inch #16solid 
copper 
L3: 
1.3 inch # 16 solid copper 
L4: 
1.4 inch # 22 enamel spaced 0.3 inch from 
L3 


L5: 
3 T # 22 enamel, close_ound 
on 0.25-jnch-diameter 
form 
with adjustable aluminum 
slUG. 


RFC: 
0.15 .uH. Delevan tyoe 1537-00, or the equIvalent. 


FIGURE 
1-NEUTRALIZEO 
INSERTION 
POWER 
GAIN 
AND 
SPOT 
NOISE 
FIGURE 
TEST 
CIRCUIT 


• 


• 


TYPE 2N5398 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTOR 


• 
High Transconductance ... 
5000 IJmho Min at 450 MHz 


• 
Low Crss ... 
1.3 pF Max 


ALL 
DIMENSIONS 
ARE IN 


INCHES 
UNLESS 
OTHER- 


WISE 
SPECIFIED 


Drain·Gate 
Voltage 


Drain-Source 
Voltage 
Reverse Gate·Source 
Voltage 


Continuous 
Forward 
Gate 
Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free·Air Temperature 
(See Note 1) 
Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 


NOTE 
1: Derate 
linearly 
to 200°C 
freG-air 
temperature 
at the 
rate 
of 1.7 mW/oC. 


-JE DEe registered data. This data sheet contains all applicable 
registered data in effect 
at the time of publication. 


25 V 
25 V 
-25 V 
10mA 
300 mW 


_65°C 
to 200°C 
300°C 


TYPE 2N5398 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTOR 


PARAMETER 
TEST CONOITIONSt 
MIN 
MAX 
UNIT 


V{BRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG' 
-1 ~A. 
VOS = 0 
-25 
V 


VGSF 
Gate-Source 
Forward 
Voltage 
IG:: 
1 mA, 
VOS - 0 
1 
V 


VGS - 
15V. 
VOS' 
0 
0.1 
nA 


IGSS 
Gate 
Reverse 
Current 


TA'150°C 
VGS - -15 V. 
VOS' 
O. 
-0.1 
~A 


VGS{offl 
Gate-Source 
Cutoff 
Voltage 
VOS=10V. 
10 = 1 nA 
-1 
-6 
V 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS - 10 v. 
VGS • O. 
See Note 2 
5 
40 
mA 


~fsl 
Small·Signal 
Common-Source 
5.5 
10 
mmho 


Forward 
Transfer 
Admittance 
VOS= 10V. 
VGS = O. 
f:: 1 kHz 


~o,1 


Small-Signal 
Common-Source 
0.4 
mmho 


Output 
Admittance 


Common-Source 
Short-Circuit 
Ciss 
Input 
Ca~acitance 
5.5 
pF 


Common-Source 
Short-Circuit 
VOS= 10V. 
VGS' 
O. 
f:: 1 MHz 


Crss 
Reverse Transfer Capacitance 


1.3 
pF 


Small-Signal 
Common-SOurce 


3 
Qis 
I nput Conductance 
mmho 


Small-Signal 
Common-Source 
5 
10 
mmho 
9fs 


Forward 
Transfer 
Conductance 
VOS' 
10 V. 
VGS' 
O. 
f;; 450 MHz 


Small-5ignal 
Common-Source 


mmho 
90' 
Output 
Conductance 
0.5 


NOTE 
2: This 
parameter 
must 
be measured 
using 
pulse 
techniques. 
tw ""300 
IJs. duty 
cycle 
C;;1%. 


• JEDEC 
registered 
data 


tThe 
fourth 
lead 
(case) 
Is connected 
to the source 
for all measurements. 
• 


• 


TYPES 2N5400. 
2N5401. A5T5400. A5T5401 


P-N-P SILICON TRANSISTORS 


BULLETIN 
NO. DL-$ 7211749, 
JUNE 
1972 


SI LECTt TRANSISTORSj: 


FOR GENERAL 
PURPOSE, HIGH-VOLTAGE 
AMPLIFIER 
APPLICATIONS 


• 
120 Vor 
150 V Min V(BR)CEO 
• 
Rugged One-Piece Construction with In-Line Leads or Standard TO-18 100-mil 
Pin-Circle Configuration 


mechanical data 


These 
transistors 
are 
encapsulated 
in 
a 
plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 
mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
sOldering 
temperatures 
without 
deformation. 
These 
devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
cOnditions 
and are capable 
of meeting 
MIL·STD-202C, Method 106B. The transistors are insensitive to light. 


'r'.''''NQ'''' 
~"'''!{:l 
~B 
.. 
'OO!~= 
1.1 
•. '00:'::::1. 
!~m~::-- 
- -; - 
- 
L-. .1..- 
====== 
0.100 
- 
COlllCfOl 
- 
---.l "" 
O.ODS 
IASf 


10.200 
I 
fMmu: 
~~8::g-+---- 
O.SOO MIN. 
o.osO:cQ.oos 
I 
U.t.OS 0.017 ~g:~ 


0.01$ 


.~, 
.~Ei="=·'======== 


:S:O.tD$ D~A ""o~~~~~~~~~~~~~'--- 


0.1,,1 
I 
O.SOOMIN-J 
sO'" 


o.o17~:'::01"'. 


3UAD$ 


1_ COllECTOR 


NOTES: 
A. 
Lead diameter is not controlled 
in this area. 


B. 
Leads having maximum 
diameter 
(0.019) 
shall be within 
0.007 of their true positions 
mea- 
sured in 
the 
gaging 
plane 0.054 
below the seating plane of the device relative to a maxi- 
mum diameter package. 


C. All dimensions are in inches. 


Coliector·Base Voltage 
. 
. 
. 
. 
. 
. 
Collector-Emitter 
Voltage (See Note 1) 
Emitter-Base Voltage 
. 
. 
. 
. 
. 
Continuous 
Collector 
Current 


Continuous 
Device Dissipation at (or below) 2SoC Free-Air Temperature 
(See Note 2) 


2N5400 
2N5401 


AST5400 AST5401 
-130V' 
-160V' 


-120V' 
-lS0V' 
-SV' 
-SV' 
· 
~-600 
mA- 
_ 


/62smW§}_ 
· 
+-_~310mW' 


{ 
-6S 
C to lso°c§l 
· 
-SSoC to 13Soc'f 


{ 
260°C§ 
} 
· 
+- 
230°C' 
- 


NOTES: 
1. 
These values applv when the base-emitter diode is open-cIrcuited. 


2. 
Derate the 625-mW ratings IinearlV to 150°C free-air temperature 
at the rate of 5 mW/oC. Derate the 310-mW (JEDEC registered) 


rating linearlv to 135°C free·air temperatura at the rate of 2.81 mW/oC. 
·The 
asterisk identifies 
JEDEC registered data for 
the 2N5400 
anq 2N5401 
onlv. 
This data sheet contains all applicable 
registered data in 
effect at the time of publication. 


fTrademark 
of TeleasInstruments 


tU.S. 
Patent No. 3,439,238 


§Texas Instruments guarantees these values in addition 
to the JE DEC registered values which are also shown. 
USES CHIP P22 


TYPES 2N5400. 
2N5401. A5T5400. 
A5T5401 
P-N-P SILICON TRANSISTORS 


2N54oo 
2N5401 


PARAMETER 
TEST CONDITIONS 
AST5400 
AST5401 
UNIT 


MIN MAX MIN MAX 


V(BRICBO Collector-Base 
Breakdown 
Voltage 
IC' 
-100 .A, 
IE = 0 
-130 
-160 
V 


V(BRICEO Collector-Emitter 
Breakdown 
Voltage 
Ic--1mA, 
IB = 0, 
See Note 3 
-120 
-1S0 
V 


V(BRIEBO Emitter·Base 
Breakdown 
Voltage 
IE = -10 .A, 
IC - 0 
-S 
-S 
V 


VCB 
100 V, IE - 0 
100 
nA 


VCB - -100 V, IE - 0, 
TA - loo·C 
-100 
.A 


ICBO 
Collector 
Cutoff 
Current 
VCB - -120 V, IE - 0 
-50 
nA 


VCB - -120 V, IE = 0, 
TA = 1OO·C 
-50 
.A 


lEBO 
Emitter 
Cutoff Current 
VEB = -3 V, 
IC- 0 
-50 
-50 
nA 


VCE - -SV, 
'C"'-l 
mA 
30 
50 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE=-SV, 
Ic=-10mA 
See Note 3 
40 
180 
60 
240 


VCE--5V, 
Ic--50mA 
40 
50 


IS""-1 
mA. 
Ic""-10mA 
-1 
-1 
VBE 
Base-Emitter 
Voltage 
See Note 3 
V 


lB' 
-5 mA, 
IC = -50 mA 
-1 
-1 


IB'" -1 mA, 
Ic=-10mA 
-0,2 
-0,2 


VCElsat) 
Collector·Emitter 
Saturation 
Voltage 
See Note 3 
V 
IS- -SmA, 
IC- -50mA 
-o,s 
-0,5 


hie 


Small-Signal 
Common-Emitter 


VCE = -10 V, 
Ic""-lmA, 
f = 1 kHz 
30 
200 
40 
200 


Forward 
Current 
Transfer 
Ratio 


IT 
Transition 
Frequency 
VCE = -10V, 
Ie = -10 
mA, 
See Note 4 
100 
400 
100 
300 MHz 


Cobo 
Common·Base 
Open-Circuit 
Output 
Capacitance 
VCB = -10 V, 
IE = 0, 
f = 1 MHz 
6 
6 
pF 


2N5400 
2N5401 


PARAMETER 
TEST CONDITIONS 
AST5400 
AST5401 
UNIT 


MIN MAX MIN MAX 


F 
Average 
Noise 
Figure 
VCE = -5V, 
IC = -250 .A, 
RG = 1 kn, 
8 
8 
dB 


Noise 
bandwidth 
= 15.7 
kHz, 
See Note 5 


NOTES: 
3. 
These parameters must be measured using pulse techniques, tw •• 300 J,lS. duty cycle" 
2%. 


4. 
To obtain 
fT. 
the 
~fel 
response is extrapolated 
at the rate of -6 dB per octave from 
f", 
100 MHz to the frequency 
at which 
1".1- 1. 


5. 
Average Noise Figure is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
rolloff 
of 


6 dB/octave. 


• 


• 


TYPES 2N5447. 2N5448 
P-N-P SILICON TRANSISTORS 


SILECTt 
TRANSISTORS:!: 


• 
For Medium·Power Amplifiers, 
Class B Audio Outputs, Hi·Fi Drivers 


• 
Also Available in TO-92 Versions ... 
2N3702, 2N3703 


• 
For Complementary 
Use with 2N5449, 2N5450, and 2N5451 


These 
transistors 
are encapsulated 
in 
a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using a highly 


mechanized 
process 
developed 
by Texas 
Instruments. 
The 
case will withstand 
soldering 
temperatures 
without 


deformation. 
These devices exhibit 
stable characteristics 
under high·humidity 
conditions 
and are capable of meeting 


MIL-STD-202C. Method l06B. The transistors are insensitive to light. 


·CASE OUTLINE 
0.015 


.:::~. 
·:E:d=':=A='===O=.,OO=';' 


O.I8S I 
I 
O.SOOMIN -J 


:1::0.005 


0.017 ~g:::OIA. 


1 Lu'O$ 


3-COLUCTO. 


A. 
Lead 
diame'.r 
i. not 
conlroU.d 
'" 
'hil 0,.0. 


8. 
Lead. 
hoying 
maximum 
diomet 
•• 
(0.019) 
shall 
be 
within 
0.007 
of th.i. 
true 
polition 
• 


•••eolur.d 
in ,h. 
909i/'l9 
pIon. 
0.0504 b.low Ih. 
Mol;ng 
pIon. 
of Ih. 
d."", ••• 
Ioli ••• to 
o moximum.dio 
••••'.rpockog 
•. 


C. 
All dimenlionl 
/'I'. 
in inch" •. 


Collector-Base Voltage 
_ _ _ . 
. 
. 


Collector-Emitter 
Voltage (See Note 1) 


Emitter·Base Voltage 
. 
. 
_ . 
. 
_ _ 


Continuous 
Collector 
Current 


2N5447 
2N5448 


-40 V' 
-50 V' 
-25 V' 
-30 V' 
-5V' 
-5V' 


~-200mA·~ 
_f625mW~ 
__ 


1...360 mW:J 


_f1.25W§}_ 


1...500 mW' 


_65°C to 150°C' 


....--260°C*~ 


Storage Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Lead Temperature 
1116 Inch from Case for 10 Seconds 


NOTES: 
1. 
These 
values 
apply 
when 
the base-emitter 
diode 
is open-circuited. 


2. 
oarate 
the 
62S-mW 
rating 
linearly 
to 
150°C 
fre.-air 
temperature 
8t the 
rate 
of 5 mW/oC. 
oefate 
the 
360-mW 
(JEOEC 
registered) 
rating 
linearly 
to 150°C 
free-air 
temperature 
at the 
rate 
of 2.88 
mW/oC. 


3. 
Derate 
the 
1.25·W 
rating 
linearly 
to 
150°C 
lead 
temperature 
at the 
rate 
of 
10 mW/oC. 
Derate 
the 
50Q·mW 
(JEOEC 
registered) 
rating 
line.rly 
to 
150°C 
lead 
tempefature 
at the 
rate 
of 4 mW/oC. 
Lead 
temperature 
is measured 
on the 
collector 
t.ed 
1/16 
inch 
from 
the 
case. 


·JEOEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the 
time 
of publication. 
tTrademark 
of Texas Instruments 
iu.s. 
Patent 
No. 3,439,238 


§Texas 
Instruments 
guarantees 
these 
values 
in addition 
to 
the 
JEDEC 
registered 
values 
which 
are 
also 
shown. 


TYPES 2N5447. 
2N5448 
P-N-P SILICON TRANSISTORS 


2N5447 
2N5448 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


Collector-Base 
-40 
-50 
V 
VIBRICBO 
Breakdown 
Voltage 
IC' 
-lOa "A. 
IE' 
0 


Collector-Emitter 
VIBRICEO 
Ie"" 
-10mA. 
lB' 
O. 
See Note 4 
-25 
-30 
V 
Breakdown 
Voltage 


Emitter-Sase 
VIBRIEBO 
IE' 
-100 "A. 
IC' 
0 
-5 
-5 
V 
Breakdown 
Voltage 


ICBO 
Collector 
Cutoff Current 
VCB = -20 V. 
IE = 0 
-100 
-100 
nA 


lEBO 
Eminer 
Cutoff 
Current 
VEB - 
3V. 
IC' 
0 
100 
100 
nA 


"FE 
Static Forward 
Current Transfer 
Ratio 
VCE--5V. 
le:z -50 mA. See Note 4 
60 
300 
30 
150 


VBE 
Bas8"'Emitter Voltage 
VCE - 
5V. 
IC- 
50 mA, See Note 4 
0.6 
1 
0.6 
1 
V 


Collector·Emitter 
-0.25 
V 
VCE(sal1 
Saturation 
Voltaoe 
IB - -5mA. 
Ie ""-50 mA. See Note 4 
-0.25 


t,. 
Transition 
Frequency 
VCE=-5V. 
Ie"" -50 mA. See Note 5 
100 
100 
MHz 


Ccb 
Collector-Base 
Capacitance 
VCB' 
-10 V. 
IE' 
O. 
"1 
MHz. 
12 
12 
pF 
See Note 6 


NOTES: 
4. 
The. 
parametert: 
must 
be measured 
using 
pulse 
techniques. 
tw" 
300 
liS. duty 
cycle" 
2%_ 


5. 
To obtain 
fT. 
the 
~fel 
response 
with 
frequency 
is extrapolated 
at the 
rate 
of -6 
dB per 
octave 
from 
f = 20 MHz to the 
frequency 
4 


.1 wh;ch "',.1- 1. 
6. 
Ccb measurement 
employs 
a three-terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
emitter 
is connected 
to the 
guard 
terminal 
of the 
bridge. 
·JEOEC 
registered 
dete 


FREE-AIR TEMPERATURE 
LEAD TEMPERATURE 
DISSIPATION 
DERATING 
CURVE 
DISSIPATION 
DERATING 
CURVE 
;;: 
800 
;;: 
1600 
E 
E 
I 
I 
c: 
700 
c: 
1400 
0 
0 
.~ 
.~ 
c. 


'= 
600 
0E; 
1200 
C 
C 
!l 
.. 
500 
u 
1000 
'> 
'> 
.. 
.. 
a 
a 
'S 
400 
'S 
800 
0 
0 
:l 
:l 
c: 
300 
c: 
.;:; 
°E 
600 
c:0 
0 
u 
u 
E 
200 
E 
400 
:l 
:l 
E 
E 


'j( 
100 
'j( 
200 
i 
.. 
::E 
I 
0 
I 
l- 
I- 
0 
... 
... 


0 
25 
50 
75 
100 
125 
150 
0 
25 
50 
75 
100 
125 
150 


TA-Free-Air 
Temperature-'C 
TL -Lead 
Temperature-'C 


FIGURE 1 
FIGURE 2 


• 


TYPES 2N5449. 
2N5450. 
2N5451 


N-P-N SILICON TRANSISTORS 


• 
For Medium·Power Amplifiers, 
ClassB Audio Outputs, Hi·Fi Drivers 


• 
Also Available in TO·92 Versions ... 
2N3704 thru 2N3706 


• 
For Complementary 
Use with 2N5447 and 2N5448 


These 
transistors 
are 
encapsulated 
in a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 
mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 
deformation. 
These 
devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 
MIL-sTD-202C. 
Method 
106B. The transistors 
are insensitive to light. 


oon 
\"IOf£"1 


·:=7·:Ea=·=====-: 


.::::1 I 
--J 


NOTES: 
A. 
Lead diameter 
is not controlled 
in this area. 


B. 
Leads having maximum 
diameter (0.019) 
shall be within 
0.007 of their true 


positions measured in the gaging plane 0.054 below the seating plane of the 
device retative to a maximum-diameter 
package. 


C. 
All dimensions 
are in inches. 


Collector-Base 
Voltage 
Collector-Emitter 
Voltage Isee Note 1) 
Emitter-Base 
Voltage 


Continuous 
Collector 
Current 


2N5449 
2N5450 
2N5451 


50 V· 
40 V· 
30V' 
20V' 
5 V· 
5 V· 


-aOOmA- 
•...f625 mW!l'\. __ 


'\.360mW·f 


•...f1.25 W§}_ 
1..500 mW' 


-65°C 
to 150°C' 


_260° 
C'- 


Storage 
Temperature 
Range 
. 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


NOTES: 
1. These "'alues apply when the base-emitter 
diode is open·circuited. 


2. 
Derate the 625-mW 
rating 
linearly 
to 150°C free-air temperature 
at the rate of 5 mW/oC. Derate the 360-mW (JEDEC registered) 


rating linearly 
to 150°C free-air temperature 
at the rate of 2.88 mWtC. 


3. 
Derate 
the 
1.25-W rating 
linearly 
to 150°C 
lead temperature 
at the rate of 
10 mW/oC. 
Derate the 500-mW 
(JEDEC 
registered) 


rating 
linearly 
to 150°C 
lead temperature 
at the rate of 4 mWtC. 
Lead temperature 
is measured on the collector 
leed 1/16 inch 
from 
the case. 


·JEDEC 
registered data. This dua 
sheet contains atl applicable 
registered data in effect at the time of publication. 
tTrademark 
of Texas Instrumenu 
iu.s. Patent No. 3,439,238 
§Texas Instruments 
guarantees these ",alues in addition 
to the JEDEC registered ",alues which 
are also shown. 


TYPES 2N5449. 
2N5450. 
2N5451 


N-P-N SILICON TRANSISTORS 


2N5449 
2N5450 
2N5451 


PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Collector-Base 
V 
VIBRICBO 
IC = 100~A. 
IE' 
0 
50 
50 
40 
Breakdown 
Voltage 


Collector-Emitter 
Ie-lOrnA, 
lB' 
O. 
VIBRICEO 
30 
30 
20 
V 
Breakdown 
Voltage 
See Note 4 


Emitter-Base 
V(BRIEBO 
IE = 100 ~A. 
IC' 
0 
5 
5 
5 
V 
Breakdown 
Voltage 


ICBO 
Collector 
Cutoff 
Current 
VCB·20V. 
IE' 
0 
100 
100 
100 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB - 3 V, 
IC -0 
100 
100 
100 
nA 


Static Forward Current 
VCE 
2 V, 
IC - 50 mA, 
hFE 
100 
300 
50 
150 
30 
600 
Transfer 
Ratio 
See Note 4 


VBE 
Base-Emitter 
Voltage 
VCE = 2V, 
Ie"" 100 mA, 
0.5 
1 
0.5 
1 
0.5 
1 
V 
See Note 4 


Collector-Emitter 
IB=5mA. 
Ie'" 100mA, 
VCElsatl 
0.6 
0.8 
1 
V 
Saturation 
Voltage 
See Note 4 


IT 
Transition 
Frequency 
VCE-2V, 
Ie - 50 mAt 
100 
100 
100 
MHz 


See Note 5 


Ccb 
Collector-Base 
Capacitance 
VCB = 10 V, 
IE = 0, 
12 
12 
12 
pF 
f"" 
1 MHz, 
See Note 6 


NOTES: 
4. 
These 
parameters 
must 
be measured 
using pulse 
techniques. 
tw - 300 ,us, duty 
cycle" 
2%. 


5. 
To obtain 
fT, 
the ~f81 response with frequency 
is extrapolated 
at the rate of -6 dB per octave from 
f = 20 MHz to the frequency 


at which 
Ihfel- 
1. 


6. 
Ccb measurement employs a three-terminal 
capacitance bridge incorporatIng 
8 guard circuit. 
The emitter 
is connected to the guard 
terminal 
of the bridge. 


2.• 


1.8 
Ie I. 
iB- 


> 
fA ·1S-C 
• 


SNNoleill 
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1.2 
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TYPES 2N5460. 
2N5461. 2N5462. 


A5T5460. 
A5T5461, A5T5462 


P-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


SILECTt 
FIELD-EFFECT 
TRANSISTORS:I: 


FOR INDUSTRIAL 
AND CONSUMER SMALL-SIGNAL 
APPLICATIONS 


• 
Rugged One-Piece Construction with In-Line Leads or Standard TO-18 100-mil 
Pin-Circle Configuration 


These 
transistors 
are 
encapsulated 
in a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 
mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 
deformation. 
These 
devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 
MIL-STD-202C, 
Method 
106B. The transistors 
are insensitive 
to light . 


0.015 


.:=7 {d='~='=}====1 


%~=I 
I 
O.SOOMIH -J 


NOTES: 
A. 
Lead diameter is not controlled 
in this area. 
B. 
Leads having maximum 
diameter 
(0.019) 
shall be within 
0.007 of their true positions 
mea- 


sured in the gaging plane 0.054 below the seating plane of the device relative to a maxi- 
mum diameter package. 


C. 
All dimensions ere in inches. 


Drain-Gate 
Voltage 


Reverse Gate-Source 
Voltage 
Continuous 
Forward 
Gate Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 
I) 
Storage Temperature 
Range 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


-40 V 
40 V 
-IOmA 
310mW 
_65°C 
to 150°C 
240°C 


NOTE 1: 
Derate linearly to 13SoC free-air temperature 
at the rate of 2.82 mWiC. 


"The asterisk identifies 
JEOEC registered data for the 2N5460, 
2N5461, 
and 2N5462 
only. 
This data sheet contains all applicable 
registered 


data in effect at the time of publication. 


tTrademark 
of TexlIs Instruments 


TYPES 2N5460. 
2N5461. 2N5462. 
A5T5460. 
A5T5461. A5T5462 


P-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


2N5460 
2N5461 
2N5462 


PARAMETER 
TEST CONDITIONS 
A5T5460 
A5T5461 
A5T5462 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Gate-Source 
'VIBRIGSS 
IG'" 
10JJ.A, 
VOS = 0 
40 
40 
40 
V 
Breakdown 
Voltage 


VGS=20V. 
VOS - 0 
5 
5 
5 
nA 
'IGSS 
Gate 
Reverse 
Current 
TA = 100°C 
1 
1 
1 
~A 
VGS=20V. 
VOS = O. 


'VGSloff) 
Gate-Source 
Cutoff 
Voltage 
VOS = -15 V. 
10 = -1 
IlA 
0.75 
6 
1 
7.5 
1.8 
9 
V 


VOS - 
15 V. '0 - 
100 ~A 
0.5 
4 


'VGS 
Gate-Source 
Voltage 
VOS = -15 V. 10 = -200 ~A 
0.8 
4.5 
V 


VOS - -15 V. 10 - -400 ~A 
1.5 
6 


'lOSS 


Zero-Gate-Voltage 
VOS = -15 v. VGS = O. 
See 
Note 
2 
-1 
-5 
-2 
-9 
-4 
-16 
mA 
Drain 
Current 


Small-Signal 
Drain-Source 
VGS = O. 
10 = O. 
f:: 1 kHz 
2 
0.8 
0.4 
kn 
fds{on) 
On-State 
Resistance 


'1vl,I 
Small-Signal 
Common-Source 
VOS = -15 V. VGS = O. 
f:z: 1 kHz 
1 
4 
1.5 
5 
2 
6 
mmho 
Forward 
Transfer 
Admittance 


'lvo,l 


Small-Signal 
Common-5ource 
VOS = -15 V. VGS = O. 
f:z: 1 kHz 
75 
75 
75 
J.lmho 
Output 
Admittance 


Common-Source 
Short-Circuit 
·Ciss 
VOS = -15 V. VGS = O. 
fE 
1 MHz 
7 
7 
7 
pF 
I nput 
Capacitance 


Common-Source 
Short-Circuit 
"Crss 
VOS = -15 V. VGS = O. 
f:: 1 MHz 
2 
2 
2 
pF 
Reverse 
Transfer 
Capacitance 


2N5460 
2N5461 
2N5462 


PARAMETER 
TEST CONDITiONS 
A5T5460 
A5T5461 
A5T5462 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


F 
Spot 
Noise 
Figure 
VOS = -15 V. VGS = O. 
RG = 1 Mn. 
2.5 
2.5 
2.5 
dB 
f:: 100 Hz. 
BW'" 
1 Hz 


Equ ivatent 'nput 
VOS = -15 V. VGS = O. 
f: 100 
Hz, 
115 
115 
115 
nV/yHz 
Vn 
Noise 
Voltage 
BW = 1 Hz 
• 


TYPES 2N5525. 
2N5526 


N-P-N DARLINGTON-CONNECTED SILICON TRANSISTORS 


SILECTt TRANSISTORS:t 
TWO N-P-NTRIODES INTERNA~NECTED 
IN DARLINGTON CONFIGURATION 


mechanical 
data 


These 
transistors 
are 
encapsulated 
in a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 


mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 


deformation. 
These devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 


MIL·STD·202C. 
Method 
106B. The transistors 
are insensitive 
to light. 
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NOTES: 
A. 
Lead 
diameter 
is nOt controlled 
in this 
area. 


B. All dimensions are in inches. 
• 


Collector·Base 
Voltage 
Coliector·Emitter 
Voltage (See Note 1) 
Emitter-Base 
Voltage 


Continuous 
Collector 
Current 
Continuous 
Device Dissipation 
at (or below) 25'C 
Free-Air Temperature 
(See Note 2) 
Continuous 
Device Dissipation 
at (or below) 25'C 
Lead Temperature 
(See Note 3) 
Storage Temperature 
Range 
. 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 


40V 
30 V 
9V 
200mA 
360mW 
500 mW 


-65'C 
to 150'C 
260'C 


PARAMETER 
2N5525 
2N5526 
TEST CONDITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC'100_A. 
IE' 
0 
40 
40 
V 


VIBRICEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie"" 
10mA, 
IB - 0, 
See Note 4 
30 
30 
V 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE' 
100 _A, 
IC - 0 
9 
9 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB'20V, 
IE' 
0 
100 
100 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB ~ 5 V, 
IC' 
0 
100 
100 
nA 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE'10V, 
ICE 
10mA, 
See Note 
4 
SOOO 
1000 


VBE 
Base-E mi tter 
Vol tage 
VCE - 10 V, 
IC - 100 mA, 
See Note 
4 
0.9 
1.8 
0.9 
1.B 
V 


VCElsatl 
Collector-Emitter 
Saturation 
Voltage 
IB = 0.5 mA, 
IC = 50 mA, 
See Note 
4 
1 
1 
V 


hIe 


Small-Signal 
Common-Emitter 
VCE'lOV, 
IC= 
10mA, 
f = 1 kHz 
SOOO 
1000 
Forward 
Current 
Transfer 
Ratio 


~fel 


Small-Signal 
Common-Emitter 
VCE'10V, 
IC'" 
20 mA, 
f= 
100 
MHz 
2 
2 
Forward 
Current 
Transfer 
Ratio 


Cabo 


Common-Base 
Open-Circuit 
VCB -10 
V, 
IE' 
0, 
Output 
Capacitance 
fs 
1 MHz 
10 
10 
pF 


NOTES: 
1. 
This •••alue 
applies 
when 
the 
base·emitter 
diode 
is open-circuited. 


2. 
Derate 
linearly 
to 150°C 
free-air 
temperature 
at the 
rate 
of 2.88 
mW/oC. 


3. 
Derate 
linearly 
to 
150°C 
lead 
temperature 
at the 
rate of 4 mW/oC. 
Lead temperatur~ 
is measured 
on the collector 
lead 
1/16 
inch 


from 
the case. 


4. 
These 
parameters 
must 
be measured 
using 
pulse 
techniques. 
tw = 300 j.ls, duty 
cycle" 
2% . 


• JE DEC registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the time 
of publication. 
tTrademark 
of Texas 
Instruments. 
+U.S. 
Patent 
No. 3,439,238. 


TYPES 2N5545. 
2N5546. 
2N5547 
DUAL N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


MATCHED 
FIELD-EFFECT 
TRANSISTORS 


• 
High Iytsl/Ciss Ratio (High-Frequency Figure-of-Merit) 


• 
Low Input Capacitance Ciss 
6 pF Max 


• 
Low Gate-Current Differential 
5 nA Max at TA = 125° C 


• 
Recommended for Low-Level D-C Amplifiers, 
Sample-Hold Circuits, and Series-Shunt Choppers 


• 
Improved Matching and Tra.cking Characteristics 


THE 
ACTIVE 
ELEMENTS 
AlE 


ElECTlIULLY 
INSULATED 
FlOM 


THE USE 


l. 
SOURCE 
1 


~. 
DIAIN 
1 


'.GATEI 
5. SOURCE 
2 


'.DIAIN2 


1. GATE 2 


Drain-Gate Voltage 
... 
. 
. 
. 


ReverseGate-Source Voltage 


Continuous 
Forward 
Gate 
Current 
Continuous Device Dissipation at (or below) 2SoC Free-Air Temperature (See Note 1) . 
Storage Temperature Range 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
Lead Temperature 1/16 Inch from casefor 10 Seconds 
..•......... 


EACH 
TOTAL 
TRIODE 
DEVICE 


SOV 
-SO V 
30mA 
2S0mW 
400mW 


-6SoC to 200°C 
+--- 3000C---. 


• 


• 


TYPES 2N5545. 
2N5546. 
2N5547 


DUAL N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


*electrical 
characteristics 
at 25~C free-air temperature 
(unless otherwise 
noted) 


individual triode characteristics (see note 2) 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VGS - -50 
V, VOS' 
0 
-1 
~A 


IGSS 
Gate 
Reverse 
Current 
VGS • -30 V, VOS - 0 
-0.1 
nA 


VGS = -30 V, VOS = 0, 
TA-l50°C 
-150 
nA 


VGSloff) 
Gate-Source Cutoff Voltage 
VOS-15V, 
IO-O.5nA 
-0.5 
-4.5 
V 


IG 
Gate 
Current 
VOG-15V, 
10-200~A 
-50 
pA 


lOSS 
Zero-Gate-Voltage Drain Current 
VOS=15V, 
VGS = 0 
0.5 
8 
mA 
~f,1 
SmaU.signal Common-Source Forward Transfer Admittance 
VOS-15V, 
VGS - 0, 
f"" 
1 kHz 
1.5 
6 
mmho 


~o,1 
Small-5ignal Common-5ource Output Admittance 
VOS' 
15V, 
VGS - 0, 
f"" 
1 kHz 
25 
IJmho 


Ciss 
Small.signal Common-Source Input Capacitance 
VOS-15V, 
VGS' 
0, 
f 
K 1 MHz 
6 
pF 


C", 
Small-Signal Common-50urce ReverseTransfer Capacitance 
VOS=15V, 
VGS = 0, 
f= 
1 MHz 
2 
pF 
~kl 
Small-Signal Common-Source Forward Transfer Admittance 
VOS-15V, 
VGS - 0, 
f=l00MHz 
1.5 
mmho 


2N5545 
2N5546 
2N5547 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


11G1-IG21 
Gate-Current 
Differential 
VOG=15V, 
10 - 200~A, 
5 
5 
S 
nA 
TA = 12SoC 


IvGS1-VGS21 
VOG-1SV, 
10'SO~A 
S 
10 
lS 
Gate-SouTee-Voltage 
Differential 
mV 
VOG-1SV, 
10-200~A 
S 
10 
lS 


VOG-1SV, 
10 - 200 ~A, 
0.8 
1.6 
3.2 


16IVGS1-VGS2) 6 TAl 
Gate-Source-Voltage-Differential 
TA(ll 
= 2SoC, TA(21 = -SSoC 
mV 
Change with Temperature 
VOG=1SV, 
10· 
200~A, 


TA(1) = 2SoC, TA(2) • 12SoC 
1 
2 
4 


'OSS1 
Zero-Gate-Voltage 
VOS·1SV, 
VGS - 0, 
0.9S 
1 
0.9 
1 
0.9 
1 
'OSS2 
Drain Current Ratio 
See Note 3 


~fsh 
Small-Signal Common-Source 
VOG=1SV, 
10 = 200~A, 
Forward Transfer Admittance 
0.97 
1 
0.9S 
1 
0.9 
1 
VtJi 
f = 1 kHz, 
See Note 3 
Ratio 


~o,ll-~o,b 
Small-Signal Common-Source 
VOG = lSV, 
10 = 200~A, 
1 
2 
3 
".mho 
Output Admittance Differential 
f = 1 kHz, 
See Note 3 


*operating 
characteristics 
at 25° C free-air temperature 
individual 
triode characteristics 
(see note 2) 


2N5545 
2NS546 
PARAMETER 
TEST CONDITiONS 
UNIT 
MAX 
MAX 


F 
Spot Noise Figure 
VOG = lS V, 
10 = 2OO~A, 
f = 10 Hz, 


3.S 
S 
d8 
RG -1 
Mn, 
Noise Bandwidth = 5 Hz 


Vn 
Equivalent Input Noise Voltage 
VOG - 1S V, 
10 - 200~A, 
f -10 Hz, 


180 
200 
nV/,fH; 
Noise Bandwidth = 5 Hz 


NOTES: 
2. 
The terminals of the triode not under test are grounded for the measurement 
of these characteristics. 


3. 
The lower of the two characteristic 
readings is taken as the numerator 
or subtrahend . 


• JEOEC 
registered data 


TYPE 2N5549 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTOR 


FOR LOW-LEVEL 
CHOPPERS, LOGIC SWITCHES, 
MULTIPLEXERS, 
AND RF AND VHF AMPLIFIERS 


• 
High IYfsl!Ciss Ratio (High-Frequency Figure-of-Merit) 


• 
Low Feedback Capacitance Crss 
2 pF Max 


• 
Low On-State Resistance rds(on) 
100 n Max 


~ 


0.2)0 0.19' 
030J 0.17' 
TL 


Drain-Gate 
Voltage 
. 
. 
. 
. 
. 
. 
Reverse Gate-Source 
Voltage 


Continuous 
Forward 
Gate Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 1) 
Storage Temperature 
Range 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 


40V 


-40 V 
25 mA 
360 mW 
_65° C to 200° C 
300°C 


-- 


• 


TYPE 2N5549 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFlCT 
TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG--l~A. 
VOS' 
0 
-40 
V 


VGS' 
-20 
V, VOS' 
0 
-0.25 
nA 


IGSS 
Gate 
Reverse 
Current 
TA=l50°C 
VGS - -20 
V, VOS' 
O. 
-0.5 
~A 


VOS·15V. 
VGS--l0V 
0.25 
nA 
'Oloff) 
Drain 
Cutoff 
Current 


VOS·15V. 
VGS'-10V, 
TA-l50°C 
0.5 
~A 


VGS 
Gate-Source 
Voltage 
VOS-15V. 
10 -1 
nA 
2 
6 
V 


lOSS 
Zero·Gate-Voltage 
Drain 
Current 
VOS'15V. 
VGS' 
O. 
See Note 2 
10 
60 
mA 


VOSlonl 
Drain-Source 
On-5tate 
Voltage 
10·5mA. 
VGS = 0 
0.75 
V 


Small-Signal 
Drain-5ource 


VGS =0. 
10 =0. 
f = 1 kHz 
100 
n 
rds(on) 
On-5tate 
Resistance 


IVIsI 
Small-5ignal 
Common-Source 
VOS'15V. 
VGS' 
O. 
f - 1 kHz, 
6 
15 
mmho 


Forward Transfer Admittance 
See Note 2 


Common-Source 
Short-Circuit 


Ciss 
Input 
Capacitance 
VOS = O. 
8 
pF 


Common-Source 
Short-Circuit 
VGS = -10V. 


Crss 
f"" 
1 MHz 
2 
pF 


Reverse 
Transfer 
Capacitance 


500 
;: 
E 
450 
~ 
0'; 400 
0. 
'= 
350 
Ci 
!l 300 
.~ 
0 
g 
250 


" 
200 
0g 


0u 
150 
E 
E 
100 
°i:; 
50 
I.,!- 


- 
"" 


"" 
'" 
"- 


"- 
"'" 
'" 
o 
o 
25 
50 
75 
100 
125 
150 
175 
200 
TA-Free-Air 
Temperature-OC 


TYPES 2N5949 THRU 2N5953 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


SILECTt 
FIELD-EFFECT TRANSISTORSt 


• 
Narrow lOSS and VGS{off) Ranges 


• 
For Low-Noise Audio-Frequency Amplifier Applications 


• 
For RF Amplifier Applications Thru 100 MHz 


• 
Low rds{on) for Chopper and Switching Applications 


These 
transistors 
are 
encapsulated 
in a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 


mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 


deformation. 
These 
devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 


MIL-STD-202C 
Method 
106B. The transistors 
are insensitive 
to light. 


0.015 
.r:'; .~d="=·=J====_: 


O.IIS I 
I 
O..500MIN --J 
::0::0.005 


NOTES: 
A. 
Lead diameter 
is not controlled 
in this area. 


B. 
Leads having maximum 
diameter 
(0.019) 
shall be within 
0.007 
of their true positions 
mea- 


sured In 
the 
gaging 
plane 0.054 
below 
the seating plane of the device relative 
to a maxi- 


mum diameter 
package. 


C. All dimensions are in inches. 


Drain-Gate 
Voltage 
. 
. 
. 
. 
. 
. 
Reverse Gate-Source 
Voltage 
Continuous Forward Gate Current 
Continuous 
Device Dissipation 
at (or below) 2SoC Free-Air Temperature 
(See Note 1) 
Continuous 
Device Dissipation 
at (or below) 2SoC Lead Temperature 
(See Note 2) 
Storage Temperature 
Range 
. 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
..... 


30 V 
-30 V 
10mA 
360mW 
SOOmW 
-6SoC 
to lS0°C 
260°C 


NOTES: 
1. 
Derete 
linearly 
to 
150°C 
free-air 
temperature 
at the 
rate 
of 2.88 
mWiC_ 


2. 
Oerete 
linearly 
to 
150°C 
lead temperature 
at the 
rate of 4 mWtC. 
Lead 
temperature 
is measured 
on the gate 
lead 
1/16 
inch from 


thecHe. 


·JEOEC 
regl.tered 
data. 
Thi. 
data 
.heet 
contain. 
all applicable 
registered 
data 
in effect 
at the 
time 
of publication. 
tTredemerk 
of Texa_ 
In.truments. 


*U. S. Petent 
No. 3,439.238 


• 
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TYPES 2N5949 THRU 2N5953 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


2N5949 
2N5950 
2N5961 


PARAMETER 
TEST CONDITIONS 
MAX 
MIN MAX 
MIN MAX 
UNIT 
MIN 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG' 
lilA, 
VOS - 0 
30 
30 
30 
V 
VGS' 
15V, 
VOS -0 
1 
, 
, 


IGSS 
Gate Reverse Current 
VGS' 
15V, 
VOS -0, 
-200 
nA 
TA - 'OO°C 
-200 
-200 


VGSloff) 
Gate--Source Cutoff 
Voltage 
ves -15V. 
lo""l00nA 
3 
7 
2.5 
6 
2 
5 
V 
VOS·15V. 
10'" 
1.2mA 
2.25 
6 


VGS 
Gate-Source 
Voltage 
VOS-15V, 
'0 -1 
mA 
I.B 
5 
V 
VOS 
'5V, 
10" 0.7 mA 
1.3 
-4,5 


lOSS 
Zero-Gate-Voltage 
Drain 
VO$"15V. 
VGS 
O. 
'2 
,B 
10 
'5 
7 
'3 
mA 
Current 
See Note 
3 


rcjs(onl 


Small-Signal 
Drain-5ource 
VGS"O. 
10 ••0. 
200 
210 
250 
n 


On-$tate 
Resistance 
f: 
1 kHz 


Ivt.1 
Small-Signal 
Common-5ource 
3.5 
7.5 
3.5 
7.5 
3.5 
6.5 
mmho 


Forward 
Transfer 
Admittance 
VOS·15V, 
VGS· o. 


Ivosl 
Small-Signal 
Common-Source 
f .• 1 kHz, 
See Note 4 
75 
75 
75 
,umho 
Output 
Admittance 


C1SS 
Common-$ource 
Short-Circuit 
6 
6 
6 
pF 
Input 
Capacitance 
VOS-15V. 
VGS' 
O. 


C". 
Common-Source Short-Circuit 
f-l 
MHz. 
See Note 
4 
2 
2 
2 
pF 
Reverse Transfer 
Capacitance 


gis 
Smalt-Signal 
Common-Source 
250 
250 
250 
Ilmho 
Input 
Conductance 


!If. 
Small-Signal 
Common-Source 
VOS·15V, 
VGS 
= 0, 
3 
7.5 
3 
7.5 
3 
6.5 
mmho 
Forward 
Transfer 
C.onductance 
f- 
100 MHz, 
See Note 4 


90S 
Small-Si9rtal 
Common-Source 
'50 
'25 
'00 
~mho 
Output 
Conductance 


2N5952 
2N5953 


PARAMETER 
TEST CONDITIONS 
MIN MAX 
MIN MAX 
UNIT 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG' 
1J1,A. 
VOS"O 
30 
30 
V 


IGSS 
Gate Reverse Current 
VGS' 
15V, 
VDS"O 
, 
1 
nA 
VGS' 
15V, 
VOS' 
0, 
TA 
= 100°C 
200 
200 


VGS(offl 
Gate-Source 
Cutoff 
Voltage 
VOS-15V, 
lo-100nA 
'.3 
3.5 
O.B 
3 
V 


VGS 
Gate-Source 
Voltage 
VOS-'5V. 
IO-O.4mA 
-0.75 
3 
V 
VOS-15V, 
10 - 0.25 
mA 
-0.5 
2.5 
lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS-15V, 
VGS' 
0, 
See Note 
3 
< 
B 
2.5 
5 
mA 


rds(onl 
Small-Signal 
Orain-5ource 
VGS' 
O. 
10' 
O. 
f •• 1 kHz 
300 
375 
n 
on·State 
Resistance 


1v'·1 
Small-Signal 
Common-Source 
2 
6.5 
2 
6.5 
mmho 
Forward 
Transfer 
Admittance 
VOS-15V, 
VGS' 
O. 
f - 1 kHz, 


I'osl 
Small-Signal 
Common-50urce 
See Note 
4 
50 
50 
~mho 
Output 
Admittance 


Ciss 
Common-Source 
Short-Circuit 
6 
6 
pF 
Input 
Capacitance 
VQS-15V, 
VGS "0, 
f- 
1 MHz, 


C'" 
Common·Source 
Short·Circuit 
See Note 
4 
2 
2 
pF 
Reverse Transfer 
Capacitance 


gis 
Small·Signal 
Common-5ource 
250 
250 
~mho 
Input 
Conductance 


!If. 
Small-Signal 
Common-Source 
VOS-15V, 
VGS - 0, 
f - 100 MHz, 
, 
6.5 
1 
6.5 mmho 
Forward 
Transfer 
Conductance 
See Note4 


90S 
Small-Signal 
Common-Source 
75 
50 
~mho 
Output 
Conductance 


PARAMETER 
TEST CONDITIONS 
ALL TYPES 
UNIT 
MIN 
MAX 


VOS"5V, 
VGS' 
0, 
f'"' 
100 MHz, 
RG' 
, kll, 
5 
Common-Source 
See Note 
4 
F 
dB 
Spot 
Noise Figure 
VOS"5V, 
VGS' 
0, 
f - 1 kHz, 
RG" 
Mil, 


See Note 
4 
2 


Vn 
Equivalent 
Input 
Noise Voltage 
VOS"5V, 
VGS' 
0, 
f-1 
kHz, 
S" 
Note 
4 
100 
nWHz 


NOTES: 
3. 
This 
parameter 
mUlt 
be measured 
ullng 
pulse 
techniques. 
tw 
- 300 
JJs, dutY 
cycle 
<; 2". 
4. 
These 
parameters 
must 
be measured 
with 
blal 
conditions 
applied 
for 
lesl than 
5 seconds 
to avoid 
overheating, 


-JEDEC 
registered 
data 


TYPES A7T6027. A7T6028 
P-N-P-N SILICON PROGRAMMABLE 
UNIJUNCTION 
TRANSISTORS 


SILECTt 
TRANSISTORS:!: 
FOR USE IN PULSE, TIMING, SWEEP, 
-- 
TRIGGER, 
AND OSCILLATOR 
CIRCUITS 


• 
Plug-in Replacements 
for 2N6027, 
2N6028 
nO-98 
Package) 
• 
Low Peak-Point 
Current 
and Low Forward 
Voltage 
• 
Programmable 
11, rBB. Ip. and IV 


These 
transistors 
are 
encapsulated 
in 
a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 


mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 


deformation. 
These devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 


MIL-STD-202C, 
Method 
1068. The transistors 
are insensitive 
to light. 


THE GATE IS CONNECTED TO AN N REGION 
ALL JEDEC TO-92 DIMENSIONS AND NOTES ARE APPLICABLE 
-Ir .... 
1HOU., 
~ 
•.••• ~~= 
~ 
I 
O.IOO~~= 
1.1 
O.IOO:!"::: 


+~:~-e---:- - 
-oj' 
1- 
0'00 
- 
3-<:.THOO' 


:£0.00$ 
2-GATE 
G.2IClD 
l-ANOOE 
~!::::::-I---0.•••••••. ---..l 
O.Mb 0.... 
, ••••• 0.'" -t:8:::l 


absolute 
maximum 
ratings at 25°C free-air temperature 
(unless otherwise 
noted) 


Anode-Cathode 
Voltage 
_ _ . 
_ . 
. 
Gate-Anode 
Voltage 
.. 
_ _ _ _ 


Gate-Cathode 
Voltage: 
(Positive 
Limit) 
(Negative 
Limit) 
Conlinuous 
Anode Curr~nt 
. 
. 
. 
. 
. 


Repetitive 
Peak Anode Current: 
(lw = 1001's, 
Duty Cycle';; 
1%) 
(tw = 20IlS, Duty Cycle';; 
1%1 
Nomepetitive 
Peak Anode Current: 
(tw = lOllS, Duty Cycle = 0) 
Continuous 
Gate Current 
. 


Continuous 
Device Dissipation 
at (or below) 2S·C Free-Air Temperature 
(See Note 1) 
Storage Temperature 
Range 
_ _ _ _ . 
. 
_ _ _ _ 


Lead Temperature 
1/16 Inch from Case for 60 Seconds 
. 
. 
. 
_ _ . 
_ . 
. 
. 
. 
. 


Blectrical characteristics 
at 25·C free-air temperature 


±40V 
40V 
40V 
-SV 
IS0mA 


1 A 
2A 
SA 
±SOmA 


... 
300mW 


-6S·C 
to IS0·C 
260·C 


PARAMETER 
TEST CONDITIONS 
A7T6027 
A7T6028 
UNIT 


MIN 
MAX 
MIN 
MAX 


IGAD 
Gate Reverse Current 
VGA-40V. 
IK - 0 
10 
10 


TA = 75°C 


nA 


VGA =40V. 
IK =0, 
100 
100 


IGKS 
Gate Reverse Current 
VGK =40V. 
VAK = 0 
100 
100 
nA 


Vp-Vs 
Offset Voltage 
VS= 10V, 
RG= 10kn 
0.2 
0.6 
0.2 
0.6 
V 


VS-l0V. 
RG -1 
Mn 
0.2 
1.6 
0.2 
0_6 


Peak-Point Current 
Vs = 10V. 
RG= 10kn 
5 
1 


Ip 
VS-l0V. 
RG = 1 Mn 
2 
0.15 
~A 


VS=10V. 
RG - 200 n 
1500 
1000 


IV 
Valley-Point 
Current 
VS= 10V. 
RG=10kn 
70 
25 
~A 


VS=10V. 
RG= 1 Mn 
50 
25 


VF 
Anode-Cathode 
On-5'ate 
Voltage 
VS=10V, 
RG =10 kn. 
IF - 50 mA 
1.5 
1.5 
V 


NOTE 
1: 
O"'a,e 
lina.rlv 
to 1250 C fr •• -air temperature 
at the rate 
of 3 mWI' c. 


'Trademark 
of Tex •• Instruments 
:l:U.S. Patent 
No. 3,439,238 


• 
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TYPES A7T6027. 
A7T6028 


P-N-P-N 
SILICON 
PROGRAMMABLE 
UNIJUNCTION 
TRANSISTORS 


A7T6027 
A7T6028 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


YOM 
Peak Output Voltage 
VAA"20V, 
Cl' 
0.2 ~F, 
6 
6 
V 


" 
Output Pulse Rise Time 
See 
Figure 
4 
65 
80 
65 
80 
ns 


Interbase 
Resistance rea"'" 
R1+A2 


Rl 
R1 
Intrinsic 
Standoff 
Ratio 
1l "'" 
-- 
A1+R2 
Al'VB2B1 


Vs 
- R;":;A2 


Al'A2 


RG- 
Rl+A2 


, 
I 


~VS 
I 
II 
I 
I 
VF 
--t--- 
I 


Vv 
--t---- 
,, 
'. 
'V 


TYPES 2N&116. 2N&117. 2N6118 
P-N-P-N SILICON 
PROGRAMMABLE 
UNIJUNCTION 
TRANSISTORS 


• 
For Use in Pulse, Timing, Sweep, Trigger, and Oscillator 
Circuits 


• 
Features 
Low Peak-Point 
Current 
and Low Forward 
Voltage 


• 
Programmable 
1), raa, 
Ip, and IV 


'THE ANOOE IS IN ELECTRICAL CONTACT WITH THE CASE 
THE GATE IS CONNECTED TO AN N REGION 


3 
lEADS 
~:~~: 
DIA 


ALL 
DIMENSIONS 
ARE 


IN 
INCHES 
UNLESS 


OTHERWiSE 
SPECIF lED 
. 
~ 


0.230 O.•9S 
0.209 
0.17'" 


DIA 
OJA 
1-.1- 


2 -GATE 


1 -CATHODE 


'ALL 
JEDEC TO·18 DIMENSIONS AND NOTES ARE APPLICAeLE 


*absolute 
maximum 
ratings at 25°C free·air temperature 
(unless otherwise 
noted) 


Anode·Cathode 
Voltage 
. 
. 
. 
. 
. 
. 


Gate·Anode 
Voltage 
. 


Gate-Cathode 
Voltage: 
(Positive Limit) 
(Negative 
Limit) 
. 


Continuous 
Anode Current 
at (or below) 2SoC Free-Air Temperature 
(See Note 1) 
Repetitive 
Peak Anode Current: 
(tw = 100 lIS, Duty Cycle';; 
1%) 
(tw = 20 lIS, Duty Cycle';; 
1%) 
Nomepetitive 
Peak Anode Current: 
(tw = 10 lIS, Duty Cycle = 0) 
Continuous 
Gate Current 
. 


Continuous 
Device Dissipation 
at (or below) 2SoC Free-Air Temperature 
(See Note 2) 
Storage Temperature 
Range 
. 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 


*electrical 
characteristics 
at 25°C free·air temperature 
(unless otherwise 
noted) 


±40V 


40V 
40V 
-5V 
200mA 


lA 
2A 
SA 


±20mA 
... 
2S0mW 
-6SoC 
to 200°C 
260°C 


2N6118 
2N6117 
2N6118 
PARAMETE'R 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VGA-40V, 
IK -0 
5 
5 
5 


IGAO 
Gete Reverse 
Current 
VGA-40V, 
IK - 0, 
nA 


TA-75'C 
75 
75 
75 


IGKS 
Gate Reverse 
Current 
VGK-40V, 
VAK-O 
50 
50 
50 
nA 


Offset Voitage 
VS'10V, 
RG -10 
kn 
0.2 
0.6 
0.2 
0.6 
0.2 
0.6 
Vp-VS 
0.2 
V 


VS'10V, 
RG -I 
Mn 
1.6 
0.2 
0.6 
0.2 
0.6 


VS-l0V, 
RG -10 
kn 
5 
2 
1 


Ip 
Peek·Point 
Current" 
~A 
VS-l0V, 
RG-l 
Mn 
2 
0.3 
0.15 


VS-l0V. 
RG -10 
kn 
70 
50 
50 
IV 
Valley-Point 
Current 
VS'10V, 
RG -I 
Mn 
50 
50 
25 
~A 


VF 
Anode-Cathode 
On-5t8t8 
VoltagE. 
VS-l0V, 
RG-l0kn, 
1.5 
1.5 
1.5 
V 
IF - 50 mA 


NOTES: 
1. Oeratellne.rlv 
to 126°C fr•• -air temperature at the 
rate 
of 2 mA/C. 
2. 
O,rate 
IIn•• rly to 12SoC 
fr •• ·.lr 
tempe'atur. 
at the 
rate 
of 2.5 mwtC. 
-JEDEC 
registered 
data. 
This d.t. 
sh •• t cont.lns 
.11 .pplic.bl. 
registered 
d.t. 
in effect.t 
the time of public.tlon. 


• 
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TYPES 2N6116. 2N6117. 2N6111 
P-N-P-N 
SILICON 
PROGRAMMABLE 
UNIJUNCTION 
TRANSISTORS 


2N6116 
2N6117 
2N6118 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VOM 
Peak Output 
Voltage 
VAA' 
20 V. Cl • 0.2 ~F. 
6 
6 
6 
V 


" 
Output 
Pulse Aise Time 
See Figure 4 
80 
80 
80 
ns 


Vs • R~7+B;2Bl 


RG· 
::::~ 


Ip 
IV 
IF 


FIGURE 3-GENERAL 
ANODE CHARACTERISTICS 


TYPES A5T6116. A5T6117. A5T6118 


P-N-P-N SILICON 
PROGRAMMABLE 
UNIJUNCTION 
TRANSISTORS 


SILECTt 
TRANSISTORS:j: 
FOR USE IN PULSE, 
TIMING, 
SWEEP, 


--- 
TRIGGER, 
AND 
OSCILLATOR 
CIRCUITS 


• 
Rugged One-Piece Construction 
with 
Standard 
TO-1S 
lOO-mil 
Pin-Circle 
Configuration 


• 
Low Peak-Point 
Current 
and Low 
Forward 
Voltage 
• 
Programmable 
71, rBB, 
Ip, and IV 


mechanical 
data 


These 
transistors 
are 
encapsulated 
in a plastic 
compound 
specifically 
designed 
for 
this 
purpose, 
using 
a highly 


mechanized 
process 
developed 
by 
Texas 
Instruments. 
The 
case 
will 
withstand 
soldering 
temperatures 
without 


deformation. 
These 
devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and are capable 
of meeting 


MIL-STD-202C, Method 1068. The transistors are insensitive to light. 


oo,~ 


cHon A) 
l~ 
.:~.:.·:ES-------: 


.".1 
I 
-J 


=ooos 


NOTES: 
A. 
Lead diameter is nOt controlled 
in this. area. 


B. 
Leads ha.•.• 
ing maximum diameter (0.019) shall be within 
0.007 of their true 
positions 
measured in the gaging plane 0.054 below the seating plane of the 
device relative to a maximum-diameter 
package. 


C. 
All dimensions are in inches. 


absolute 
maximum 
ratings 
at 25·C 
free-air 
temperature 
(unless otherwise 
noted) 


Anode-Cathode 
Voltage 
Gate-Anode 
Voltage 
Gate-Cathode 
Voltage: 
(Positive Limit) 
(Negative Limit) 
Continuous 
Anode 
Current 
. 


Repetitive Peak Anode Current: 
(tw = 100/Js, 
Duty Cycle';; 
1%) 
(tw = 20/Js, 
Duty Cycle';; 
1%) 
Nonrepetitive 
Peak Anode Current: 
(tw = 10 /JS, Duty Cycle = 0) 
Continuous 
Gate Current 
. 


Continuous 
Device Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
1) 
Storage Temperature 
Range 
Lead Temperature 
1/16 Inch from Case for 60 Seconds 


electrical 
characteristics 
at 25·C 
free-air 
temperature 
(unless otherwise 
noted) 


±40 V 
40 V 
40 V 
-SV 
200 mA 
1A 
2A 
SA 
±20 mA 
300mW 
-6SoC 
to lS0·C 
260·C 


PARAMETER 
A5T6116 
A5T6117 
A5T611B 
UNIT 
TEST CONDITIONS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VGA=40V, 
IK = 0 
5 
5 
5 
- 
IGAD 
Gate Reverse Current 
VGA' 
40 V, IK = 0, 
nA 


TA-75°C 
75 
75 
75 


IGKS 
Gate Reverse Current 
VGK· 
40 V, VAK 
0 
50 
50 
50 
nA 


VS· 
10V, 
RG· 
10 kn 
0.2 
0.6 
0.2 
0.6 
0.2 
0.6 


Vp-VS 
Offset Voltage 
V 


Vs - 10 v. 
RG 
1 Mn 
0.2 
1.6 
0.2 
0.6 
0.2 
0.6 


VS' 
10V, 
RG = 10 kn 
5 
2 
1 
Ip 
Peak-Point 
Current 
~A 
Vs - 10 V. 
RG = 1 Mn 
2 
0.3 
0.15 


Vs = 10 V, 
RG - 10 kn 
70 
50 
50 
IV 
Valley-Point 
Current 
VS-l0V. 
RG = 1 Mn 
50 
50 
25 
~A 


VF 
Anode-Catho~e 
On-State 
Voltage 
Vs 
10V, 
RG - 10 kn. 
1.5 
1.5 
1.5 
V 


IF" 
SOmA 


NOTE 
1: 
Derate linearly 
to 12SoC free-air temperature 
at the rate of 3 mW/o c. 


tTrademark 
of Texas Instruments 
:t:U.S. Patent No. 3,439.238 


• 
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TYPES A5T6116. A5T6117. A5T6118 
P-N-P-N 
SILICON 
PROGRAMMABLE 
UNIJUNCTION 
TRANSISTORS 


A5T6116 
A5T6117 
A5T6118 


PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


YOM 
Peak 
Output 
Voltage 
VAA: 
20 V. Cl = 0.2 ~F. 
6 
6 
6 
V 
t, 
Output 
Pulse 
Rise Time 
See 
Figure 
4 
80 
80 
80 
ns 


Vs 
• R'~~.8Jr 


RO 
- 
:~::~ 


I 
I 


"'Vs 
I 
I 
I 
I 
I 
VF 
--t--- 


I 
Vv 
--t---- 


I 
I 


Ip 
IV 


TYPES 2N6449. 
2N6450 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


HIGH-VOLTAGE 
FIELD-EFFECT 
TRANSISTORS 


• 
High V(BR)GSS ... 
300 V Min (2N6449) 


• 
High Dissipation Capability ... 
5 W 


Drain-Gate Voltage 
. 


Reverse Gate-Source Voltage 


Continuous 
Forward 
Gate 
Current 
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 1) 
Continuous Device Dissipation at (or below) 25°C Case Temperature 
(See Note 2) 


Storage Temperature 
Range 
... 
_ . 
. 
. 
. 
. 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 


2N6449 
2N6550 


300 V 
200 V 


-300 
V 
-200 
V 


-10mA- 
-800mW- 
_5W_ 
._65°C 
to 200°C. 


_3OO°C_ 


• 


• 


TYPES 2N6449. 
2N6450 
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS 


2N6449 
2N6450 


PARAMETER 
TEST CONOITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 


V(BRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG - -10 .A, 
VOS' 
0 
-300 
-200 
V 


VGS - -150 V, VOS - 0 
10 


nA 


VGS- -100 V, VOS - 0 
-10 
IGSS 
Gate Reverse Current 


TA-l50°C 
VGS- -150 V, VOS - 0, 
-10 


TA-150°C 
-10 
.A 
VGS - -100 V, Vas = 0, 


VGS(off) 
Gate-Source 
Cutoff 
Voltage 
VOS-30V, 
ID ""4 nA 
-2 
-15 
-2 
-15 
V 


lass 
Zero-Gate-Voltage 
Drain 
Current 
VOS-30V, 
VGS - 0, See Note 3 
2 
10 
2 
10 
mA 


Ivlsl 
Small-Signal 
Common-Source 


0.5 
3 
0.5 
3 
mmho 


Forward 
Transfer 
Admittance 
Vas = 30 V, 
VGS = 0, f = 1 kHz, 


Ivosl 


Small-Signal 
Common-Source 
See Note 4 


100 
100 
Jlmho 


Output 
Admittance 


Common-Source 
Short-Circuit 
Ciss 
10 
10 
pF 


Input 
Capacitance 
Vas=30V, 
VGS= 0, 
f= 
1 MHz. 


C9mmon-Source 
Short-Circuit 
See Note 4 
Crss 
5 
5 
pF 
Reverse Transfer C'~'pacitance 


NOTES: 
3. 
This parameter 
must be measured using pulse techniques. 
tw • 300115, 
duty 
cycle'" 
2%. 
4. 
To obtain repeatable results, these parameters must be measured with 
bias conditions 
applied for less than 5 seconds. 


·JEDEC 
registered data 


~ 
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"" 


400 


300 


200 


100 


o 
o 
25 
50 
75 
100 
125 150 
175 200 


Tc-Case 
Temperature-OC 


TYPES A5T6449. 
A5T6450 


N-CHANNEL 
SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


SILECTt 
HIGH·VOL TAGE FIELD·EFFECT 
TRANSISTORS 


• 
High V(BR)GSS ... 
300 V Min (A5T6449) 


• 
High Dissipation Capability ... 
1.6 W at 25°C Case Temperature 


ooa 


("'OlE 
A) 


.,=~..'EB=-=====-~: 


.::::1 I 
-J 


NOTES: 
A. 
Lead diameter is not controlled 
in this area. 


B. 
Leads having maximum 
diameter (0,019) shall be within 
0.007 of their true positions measured 
in the gaging plane 0.054 
below 
the 
seating plane of the device relative to a maximum· 


diameter 
package. 
C. All dimensions are in inches. 


Drain-Gate Voltage 
Reverse Gate-Source Voltage 
Continuous Forward Gate Current 
Continuous Device Dissipation at (or below) 2SoC Free-Air Temperature 
(See Note 1) 
Continuous Device Dissipation at lor below) 2SoC Lead Temperature 
(See Note 2) 


Continuous Device Dissipation at (or below) 2SoC Case-and-Lead Temperature 
(See Note 3) 
Storage Temperature 
Range 
_ _ . 
. 
. 
. 
. 
_ _ . 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 
_ .. 


A5T6449 
AST6450 
300 V 
200 V 
-300 
V 
-200 
V 


_10mA_ 
-62SmW-- 
-1.2SW-- 
-1_6W- 
.•..-6SoC to IS0°C- 
_260°C_ 


NOTES: 
1. Derate linearly to 1S0°C free-air temperature at the rate of 5 mWtC. 
2. 
Derate 
Iinearlv 
to 
150°C 
lead temperature 
at the rate 
of 10 mW/oC. 
Lead temperature 
is measured 
on the 
collector 
lea'd 1/16 
inch 
from 
the 
case. 
3. 
This 
rating 
applies 
with 
the 
entire 
case 
(including 
the 
leads) 
maintained 
at 
25°C, 
Derate 
linearly 
to 
150°C 
case·and-Iead 
temperature 
at the 
rate 
of 12.8 
mWI'C. 


• 


TYPES A5T6449. A5T6450 
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS 


A5T6449 
A5T6450 


PARAMETER 
TEST CONOITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
'G - -10 pA, 
VOS = ~ 
-300 
-200 
V 


VGS--150V, 
VOS' 
0 
-10 


nA 
VGS - -100 V, VOS - 0 
-10 


'GSS 
Gate Reverse 
Current 
TA-loo·C 
VGS- -150V, 
VOS = 0, 
-1 


VGS - -100 V, VDS·O, 
TA - 100·C 
-1 
pA 


VGSloffi 
Gate-Source 
Cutoff 
Voltage 
VOS- 30V, 
10" 
4 nA 
-2 
-15 
-2 
-15 
V 


IDSS 
Zero-Gale-Voltage 
Drain 
Current 
VOS=30V, 
VGS = O. See Note 4 
2 
10 
2 
10 
mA 


tvlsl 
SmaIl-Signal 
Common-Source 


0.5 
3 
0.5 
3 
mmho 
Forward Transfer Admittance 
VOS=30V. 
VGS = 0, 
f = 1 kHz, 


Ivosl 
Small-Signal 
Common-Source 
See Note 
5 
100 
100 
jJmho 
Output Admittance 


Common-Source 
Short-CircuIt 
Ciss 
10 
10 
pF 
I nput 
Capacitance 
VOS=30V. 
VGS = O. f = 1 MHz, 


Common-Source 
Short-Circuit 
See Note 5 
Crss 
5 
5 
pF 
Reverse Transler Capacitance 


• 


NOTES; 
4. 
This parameter 
must be measured using pulse techniques. 
tw - 300 
j.ls, dutY cycle 
iii; 2%. 
5. 
To obtain 
repeatable 
results, 
these 
parameters 
must 
be measured 
with 
bias conditions 
applied 
for less than 
5 seconds. 


~ 1.8 


I 1 6 
5 . 
11.4 


'=01.2 


gl.O 
.S 
~ 0.8 


E 0.6 
:> 
E 
.~ 0.4 
~ 
I 0.2 


~ 
a 
a 
25 
50 
75 
100 
125 
T - 
Temperature _·C 


TYPES 2N6451 THRU 2N6454 
N-CHANNEL 
SILICON JUNCTION FIELD-EFFECT TRANSISTORS 


DESIGNED FOR LOW-NOISE PREAMPLIFIER 
APPLICATIONS 
ESPECIALLY 
HYDROPHONES, 
IR SENSORS, AND PARTICLE 
DETECTORS 


• 
Low Vn ... 
5 nV/y'HZ Max at 10 Hz (2N6451, 2N6453) 


• 
High IVfsl .•• 
20 mmho Min (2N6453, 2N6454) 


• 
Low IGSS ... 
100 pA Max (2N6451, 2N6453) 


ALL DIMENSIONS 
ARE 


IN INCHES 
UNLESS 


OTHERWISE 
SPECIFIED 


Drain-Gate 
Voltage 
Reverse Gate-Source 
Voltage 
_ . 
Continuous 
Forward 
Gate Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 1) 
Storage Temperature 
Range 
_. 
_ _ _ _ _ . 
. 
_ 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


2N6451 
2N6452 


2N6453 
2N6454 


20 V 
25 V 


-20 
V 
-25 
V 
_10mA 
__ 


_360mW 
_ 


_ 65°C to 200°C 
....- 300°C-.. 


• 


• 


TYPES 2N6451 THRU 2N6454 
N-CHANNEL JUNCTION 
GATE FIELD-EFFECT TRANSISTORS 


TESTCONOITIONSt 


2N645t 
2N6452 
2N6453 
2N6454 
PARAMETER 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Gate-Source 


V(BRIGSS 
IG'-1~A. 
VOS' 
0 
-20 
-25 
-20 
-25 
V 


Breakdown 
Voltage 


VGS' 
-10 v. 
VOS' 
0 
-0.1 
-0.1 
nA 


VGS- -15 V. 
VOS- 0 
-0.5 
-0.5 


IGSS 
Gate Reverse 
Current 
VGS'-10V. 
-0.2 
-0.2 


VOS' 
0 
TA'125"C 
~ 
VGS=-15V. 
-1 
-1 


VOS = 0 


Gate-Source 
VGSloffl 
VOS- 10V. 
lo-0.5nA 
-0.5 
-3.5 
-0.5 
-3.5 
-0.75 
-5 
-0.75 
-5 
V 


Cutoff 
Voltage 


lOSS' 
Zero-Gate-Voltage 
VOS= 10V. 
VGS - O. 
5 
20 
5 
20 
15 
50 
15 
50 
mA 


Drain Current 
See Note 2 


Small-Signal 
VOS' 
10 V. 
10-5mA. 
15 
30 
15 
30 


Common-Source 
f = 1 kHz 
!visI 
mmho 


Forward 
Transfer 
VOS' 
10V. 
10= 15mA, 
20 
40 
20 
40 


Admittance 
f = 1 kHz, 
See Note 3 


Small-Signal 
VOS= 10V. 
to'5mA. 
50 
50 
f= 1 kHz 
!vosl 
Common-Source 
j.lmho 


Output 
Admittance 
VOS= 10V. 
10- 
15mA. 
100 
100 


f = 1 kHz, 
See Note 3 


Common-Source 
VOS' 
10V. 
lo=5mA, 
25 
25 
f = 1 MHz 
Ciss 
Short-Circuit 
pF 


Input 
Capacitance 
VOS'10V. 
'0'" 
15mA. 
25 
25 
f= 
1 MHz, 
See Note 3 


Common-Source 
VOS' 
10V. 
'o-SmA, 
5 
5 
Short-Circuit 
f'1 
MHz 


Crss 
Reverse 
T raosfer 
VOS·10V. 
10-15mA. 


pF 


Capacitance 
f= 1 MHz, 
See 
Note 
3 
5 
5 


PARAMETER 
TEST CONOITIONSt 


2N6451 
2N6452 
2N6453 
2N6454 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Common-Source 
VOS'10V. 
10-5mA. 
F 
1.5 
2.5 
1.5 
2.5 
dB 
Spot Noise Figure 
RG' 
10 kU. 
f· 
10 Hz 


VOS' 
10V. 
10-5mA. 
5 
10 
5 
10 
Equivalent 
Input 
f= 10Hz 
nV/-!Hz 
Vn 
Noise Voltage 
VOS=10V. 
lo""5mA, 
3 
8 
3 
8 
f = 1 kHz 


·JEOEC 
registered 
data 


tThe 
fourth 
lead 
(case) 
is connected 
to the 
source 
for 
all measurements. 
NOTES: 
2. 
This 
paramoter 
must 
be measured 
using 
pulse 
techniques. 
tw• 
300 
~s, duty 
cycle 
<: 2%. 


3. 
To obtain 
repeatable 
results, 
this 
parameter 
must 
be measured 
with 
bias 
conditions 
applIed 
for 
leIS than 
five seconds. 


TYPE 3N128 
N-CHANNEL 
INSULATED-GATE 
DEPLETION-TYPE FIELD-EFFECT TRANSISTOR 


DEPLETION·TYPE 
MOS SILICON TRANSISTOR 
For Use in VHF Amplifier 
Applications 
to 300 MHz 


• 
High !vfsl ... 
5000 f,LmhoMin 


• 
Low Feedback Capacitance, Crss ... 
0.35 pF Max 


ALL 
DIMENSIONS 
ARE IN 


INCHES 
UNLESS 
OTHER- 


WiSE SPECIFIED 


Curve·tracer 
testing 
and 
static-charge 
buildup 
are common 
causes 
of damage 
to insulated-gate 
devices. 
Permanent 
damage 
may result 
if either 
gate-voltage 
rating 
is exceeded 
even for extremely 
short time periods. 
Each transistor 
is 
protected 
during shipment 
by a gate-shorting 
device, which should be removed 
only during testing and after permanent 


mounting 
of the transistor. 
Personnel 
and equipment, 
including 
soldering 
irons, 
should 
be grounded. 


Drain·Gate 
Voltage 
. 


Drain·Source 
Voltage (See Note 1) 
Forward 
Gate·Source 
Voltage 
. 


Reverse Gate·Source 
Voltage 


Peak Drain Current 
(See Note 2) 
Continuous 
Device Dissipation 
at (or below) 25°C Free·Air Temperature 
(See Note 3) 


Storage 
Temperature 
Range 


Lead Temperature 
1/32 Inch from Case for 10 Seconds 
.. 


20 V 
20 V 
1 V 
-8V 
50mA 
330mW 
-65°C 
to 175°C 
265°C 


NOTES: 
1. 
This rating 
applies 
when 
the substf8te 
is at the same potential 
as the source. 
2. 
This value applies 
for tw "20 
liS, duty 
cycle" 
1%. 
3. 
Derate 
linearly 
to 17SoC free-air 
temperature 
at the rate of 2.2 mW/'C. 


• 


• 


TYPE 3N128 
N-CHANNEl 
INSULATED-GATE 
DEPLETION-TYPE FIELD-EFFECT TRANSISTOR 


PARAMETER 
TEST CONOITIONSt 
MIN 
MAX 
UNIT 


IGSSF 
Forward 
Gate-Terminal 
Current 
VGS'1 
V, 
VOS- ° 
SO 
pA 


VGS--8V, 
VDS' ° 
-SO 
pA 
IGSSR 
Reverse 
Gate-Terminal 
Current 
VDS' 
0, 
TA"" 
12SoC 
VGS--8V, 
S 
nA 


VGS(offl 
Gate-Source 
Cutoff Current 
VDS'1SV, 
'D-SO"A 
O,S 
8 
V 


IDSS 
Zero-Gate-Voltage 
Drain 
Current 
VDS' 
1SV, 
VGS - 0, 
See Note 4 
S 
2S 
mA 


IYIsI 


Small-Signal Common-Source 
VDS'1SV, 
ID'SmA, 
f"" 
1 kHz 
S 
12 
mmho 
Forward 
Transfer 
Admittance 


Common-Source 
Short-Circuit 
Ciss 
VDS'1SV, 
ID'SmA, 
f'" 0.1 to 1 MHz 
7 
pF 
Input Capacitance 


C"s 
C~ommon·Source Short-Circuit 
VDS'1SV, 
ID'SmA, 
f '" 0.1 to 1 MHz 
0,1S 
0.3S 
pF 
Reverse 
Transfer 
Capacitance 


Small-Signal 
Common-5ource 
VDS'1SV, 
ID'SmA, 
f' 
200 MHz 
800 
IJmho 
Qis 
Input 
Conductance 


Small-Signal Common-5ource 
VDS'1SV, 
ID' 
SmA, 
f· 
200 MHz 
SOO Ilmho 
90s 
Output 
Conductance 


PARAMETER 
TEST CONOITIONSt 
MIN 
MAX 
UNIT 


F 
Common-Source 
Spot Noise Figure 
VDS'1SV, 
lo-SmA, 
f - 200 MHz, 
d8 
S 
See Figure 1 


Gps 
Small-Signal Common-Source 
13.S 
21 
d8 
Insertion 
Power 
Gain 
VDD'16V, 
f' 
200 MHz, 
See Figure 
1 
8 
Bandwidth 
(6 dB) 
10 
1S 
MHz 


INPUT 
FROM 
50·n 
SOURCE 


3 pF 
OUTPUT 


~TO, :r: SQ." 
"=' 
lOAD 


3kU 
1000 pF 
1000 pF 
T 


L 1: 
4Y..turns # 20 AWG, 3/16" 
dia., approx. 
1/2" 
long, tapped 1 turn from ground end 
L2: 
3Y..turns #20 
AWG, 3/8" 
dia., approx. 
1/2" 
long 
tLeadles, 
disc ceramic capacitor 
tNeuualization 
fixed for a transistor 
having a typical 
value of ern 
Equivalent 
parallel input 
network: 
Y G' - 0.175 mmho-j 
(6.3 t 2,5) mmho; input 
network 
loss - 0.8 dB; 3-dB bandwidth 
- 20 MHz 
Equivalent 
parallel output 
network: 
Y L' "" 0.5 mmho -j 
(1.9 ± 0.63) mmho; output 
network 
loss - 2 dB; 3-dB bandwidth 
- 7.5 MHz 


TYPE 3N153 
N-CHANNEL 
DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 


BULLETIN 
NO. Ol-$ 
7311985, 
MARCH 
1973 


DEPLETION·TYPE 
MOS SILICON TRANSISTOR 
DESIGNED FOR CHOPPER AND SWITCHING APPLICATIONS 


• 
Low rds(on) ... 
300 n Max 


• 
Low Crss ... 
0.6 pF Max 


• 
Low IGSS .•. 
50 pA Max 


Curve-tracer 
testing 
and 
static-charge 
buildup 
are common 
causes of damage 
to insulated-gate 
devices. 
Permanent 
damage 
may resu It if either 
gate-voltage 
rating 
is exceeded 
even for extremely 
short time periods. 
Each transistor 
is 


protected 
during shipment 
by a gate-shorting 
device. which should be removed 
only during testing and after permanent 


mounting 
of the transistor. 
Personnel 
and equipment, 
including 
soldering 
irons, 
should 
be grounded. 


Drain-Gate 
Voltage 
Drain-Source 
Voltage 
Forward 
Gate-Source 
Voltage 
Reverse Gate-Source 
Voltage 
Peak Drain Current 
(See Note 1) 
Continuous 
Device Dissipation 
at (or below) 2SoC Free-Air Temperature 
(See Note 2) 
Storage Temperature 
Range 
_ _ . 
. 
. 
. 
. 
. 
. 
_ 


Lead Temperature 
1/32 Inch from Case for 10 Seconds 


20V 
20V 


6V 


-8V 
SOmA 
400mW 
-6SoC 
to 17SoC 


26SoC 
• 


• 


TYPE 3N153 
N-CHANNEL DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 


PARAMETER 
TEST CONOITIONSt 
MIN 
MAX 
UNIT 


IGSSF 
Gate-Terminal 
Forward 
Current 
VGS-6V, 
VDS - 0 
50 
pA 


Gate-Terminal 
Reverse 
Current 
VGS--8V, 
VDS - 0 
-50 
pA 


IGSSR 
VGS--8V, 
VDS - 0, 
TA=125°C 
-5 
nA 


VDS- 
1 V, 
VGS=-8V 
1 
nA 


IDlo111 
Drain 
Cutoff 
Current 
TA = 125°C 
VDS-1 
V, 
VGS = -8 V, 
1 
"A 


lo(on) 
On-State 
Drain 
Current 
VDS-15V, 
VGS - 0, 
See Note 3 
5 
mA 


Small-Signal 
Drain·Source 
VGS = 0, 
ID = 0, 
f = 1 kHz 
300 
n 
fds(on) 
On-State 
Resistance 


Common-Source 
Short-Circuit 
Ciss 
VDS = 0, 
VGs=-8V, 
f'" 
1 MHz 
8 
pF 
Input 
Capacitance 


Crss 
Common-Source 
Short·Circuit 
VGS=-8V, 
f = 1 MHz 
0.6 
pF 


Reverse 
Transfer 
Capacitance 
VDS = 0, 


Cds 
VDS - 0, 
VGS = -8 V, 
f = 1 MHz, 


3 
pF 
Drain-Source 
Capacitance 
See 
Note 
4 


NOTES: 
3. 
This parameter must be measured using pulse techniques. tw '" 300 j.li, duty cycle 
0;;; 2%. 


4. 
Cds measurement 
employs 
a three-terminal 
capacitance 
bridge incorporating 
a guard circuit. The gate and case are connected 
to 


the guard terminal of the bridge. 


TYPES 3N155 THRU 3N158. 3N155A THRU 3N158A 


P-CHANNEL 
ENHANCEMENT-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 
BULLETIN 
NO. CL·g 7311918, 
JUNE 
1973 


ENHANCEMENT-TYPEt 
MOS SILICON TRANSISTORS 


3N155, 3N155A, 3N156, and 3N156A 
Are Characterized For Applications 
Requiring Very High Input Impedance, 


Such asSeries and Shunt Choppers, Mutliplexers, and Commutators 


3N157, 3N157A, 3N158, and 3N158A 
Are Characterized For Audio Amplifier 
Applications 


• 
Channel Cut Off with Zero Gate Voltage 


• 
Square-law 
Transfer Characteristic Reduces Distortion 


• 
Independent Substrate Connection Provides Flexibility 
in Biasing 


ALL 
DIMENSIONS ARE 


IN INCHES 
UNLESS 


OTHERWISE 
SPECIFIED 


Curve-tracer 
testing 
and 
static-charge 
buildup 
are common 
causes 
of damage 
to insulated-gate 
devices. 
Permanent 


damage 
may 
result 
if either 
gate-voltage 
rating 
is exceeded 
even for extremely 
short 
time 
periods. 
Each transistor 


is 
protected 
during 
shipment 
by 
a gate-shorting 
device 
which 
should 
be 
removed 
only 
during 
testing 
and 
after 


perr;nanent mounting of the transistor. Personnel and equipment, including soldering irons, should be grounded. 


"Drain-Gate 
Voltage 


"Drain-Source 
Voltage 
(See Note 
1) 


"Forward 
Gate-Source 
Voltage 


"Reverse 
Gate-Source 
Voltage 


"'Continuous 
Drain 
Current 


"Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
2) 


"Storage 
Temperature 
Range 
. 
_ 
_ 
. 
. 
. 
. 


Lead Temperature 
1/16 
Inch from 
Case for 
10 Seconds 
_ 
. 
_ 
. 
_ 
. 
__ 
. 


3N155 
3N157 


3N155A 
3N157A 


3N156 
3N158 


3N156A 
3N168A 


-50 
V 
-50 
V 


-35 
V 
-50 
V 


-50 
V 
-50 
V 


50 V 
50 V 
__ 
-30mA_ 
__ 
300mW 
_ 


_ 65°C 
to 200°C 


_300°C 
__ 


NOTES: 
1. 
Then 
voltage 
ratings 
applv 
when 
the 
substrate 
is at the 
same potential 
as the 
least-negative 
element. 
2. 
Derate 
linearly 
to 
17SoC free-air 
temperature 
at the 
rate of 2 mW;C. 


·jEOEC 
registered 
date. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at time 
of publication. 


fEnhancement·mode 
operation 
entails 
the 
use 
of 
a forward 
gate-source 
voltage 
to 
increase 
drain 
current 
from 
lOSS. 
the 
drain 
current 
at 
VGS" 
O. 
as 
opposed 
to 
depletion.mode 
operation 
wherein 
a 
reverse 
gate-source 
voltage 
is 
used 
to 
decrease 
drain 
current. 
An 
enhancement-type 
transistor 
is in the "off" 
state 
at V GS •• 0 and hence 
will not 
operate 
normallv 
in the depletion 
mode. 


• 


• 


TYPES 3N155 THRU 
3N158. 3N155A THRU 3N158A 
P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


TEST CONOITIONS~ 
3N155 
3NI56 


PARAMETER 
UNIT 


MIN 
MAX 
MIN 
MAX 


VGS = -25 V, 
VOS" 0 
-10 
-10 
pA 


IGSSF 
Forward 
Gate-Terminal 
Current 
VGS 
50V, 
VOS - 0 
1 
1 
nA 


VGS-25V, 
VOS' 
0 
10 
10 
pA 


IGSSR 
Reverse 
Gate-Terminal 
Current 
VGS"50V, 
VOS = 0 
1 
1 
nA 


VOS- 
10V, 
VGS - 0 
1 
1 
nA 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS - -10 V, 
VGS' 
0, 
TA-125·C 
-1 
-1 
~A 


VGS(th) 
Gate-Source 
Threshold 
Voltage 
VOS- 
10V, 
10 
10~A 
1.5 
3.2 
3 
5 
V 


10(on) 
On-State 
Drain 
Current 
VOS - 
15V, 
VGS - 
10 V, 
See Note 3 
5 
5 
mA 


VOS(on) 
Drain-Source 
On-State 
Voltage 
VGS- 
10V, 
lo=-2mA 
-1 
-1 
V 


Static 
Small-Signal 
Drain-Source 
VGS' 
-10 V, 
10.0 
500 
600 
n 
'OS(on) 
On-State 
Resistance 


Small-Signal 
Drain-Source 
VGS' 
-10 V, 
10' 
0, 
f'" 
1 kHz 
600 
600 
n 
rdslon) 
On-State 
Resistance 


Common-Source 
Short-Circuit 
Ciss 
VOS = -15 V, 
VGS = 0, 
f'" 
140 
kHz 
5 
5 
pF 
Input Capacitance 


Common-Source 
Short-Circuit 


Crss 
VOS' 
0, 
VGS' 
0, 
f=140kHz 
1.3 
1.3 
pF 
Reverse Transfer Capacitance 


TEST CONOITIONS~ 
3N155A 
3NI56A 


PARAMETER 
UNIT 
MIN 
MAX 
MIN 
MAX 


VGS - -25 V, 
VOS" 0 
-10 
-10 
pA 


IGSSF 
Forward 
Gate-Terminal 
Current 
VGS = 
50V, 
VOS = 0 
1 
1 
nA 


Reverse 
Gate-Terminal 
Current 
VGS"25V, 
VOS - 0 
10 
10 
pA 


IGSSR 
VGS"50V, 
VOS = 0 
1 
1 
nA 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS - -10V, 
VGS" 0 
-0.25 
-0.25 
nA 


VOS' 
10V, 
VGS' 
0, 
TA=125C 
-250 
-250 


VGSlth) 
Gate-Source 
Threshold 
Voltage 
VOS" -10 V, 
10" -10 ~A 
-1.5 
-3.2 
-3 
-5 
V 


10(on) 
On-State 
Drain 
Current 
VOS' 
-15 V, 
VGS" -10 V, 
See 
Note 
3 
-5 
-5 
mA 


VOS(on) 
Drain-Source 
On-State 
Voltage 
VGS = -10 V, 
10- -2 mA 
-1 
-1 
V 


Static 
Small-Signal 
Drain-Source 
VGS = -10 V, 
10- 0 
300 
n 
'OS(on) 
On-State 
Resistance 
300 


Small-Signal 
Drain-Source 
VGS' 
-10 V, 
10- 0, 
f" 
1 kHz 
300 
300 
n 
rds(on) 
On-State 
Resistance 


Ciss 
Common-Source 
Short-Circuit 


Input 
Capacitance 
VOS' 
-15 V, 
VGS' 
0, 
1'140 
kHz 
5 
5 
pF 


Crss 
Common-Source 
Short-Circuit 


Reverse 
Transfer 
Capacitance 
VOS' 
0, 
VGS" 0, 
I-140kHz 
1.3 
1.3 
pF 


NOTE 
3: 
This 
parameter 
must 
be measured 
using 
pulse 
techniques. 
tw - 300 
JJs, duty 
cycle" 
2%. 


-JEDEC 
registered 
data 


*AlI 
measurements 
are made 
with 
the 
case 
and substrate 
connected 
to the source. 


TYPES 3N155 THRU 
3N158. 3N155A THRU 3N158A 


P-CHANNEL 
ENHANCEMENT-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


PARAMETER 
TEST CONOITlONS* 
MAX 
UNIT 


'<I(on) 
Turn-On Delay Time 
45 
ns 


Rise 
Time 
VOO - -10 V, 
'Olon) 
- -2 
mA, 
65 
ns 
I, 


Turn-Off 
Delay Time 
VGSlon) 
= -10 V, 
VGSlolI) 
- 0, 
60 
ns 
'<1(011) 
Fall Time 
See 
Figure 
1 
100 
ns 
If 


I---- tw 
-----: 


o 
I 
I 


-10V~ 
I 
I 
I 
!dlon) 
--.... 
;.---.r !d(oll) 


I 
I 
I, ----l"'- 
--: i 
If 


____ 
K90% 
90% 
1~~! 
O_UTPUT 


NOTES: 
a. 
The input waveform 
is supplied by a generator with 
the following 
characteristics: 
Zout· 
50 n, tr" 
2 ns. tf 
<; 2 ns. tw;> 
10 J.lI, 


duty 
cycle'" 
2%. 


b. 
Wllv.form, 
ar. monitored 
on an oscilloscope 
with 
the following 
characteristics: 
tr "" 10 nl. 
Rin;> 
lMn. Cin " 1 pF. 


• 


• 


TYPES 3N155 THRU 3N158. 3N155A THRU 3N158A 
P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


TEST CONOITIONSt 
3N157 
3N158 


PARAMETER 
UNIT 


MIN 
MAX 
MIN 
MAX 


VGS' 
-25V, 
VOS' 
0 
-10 
-10 
pA 


VGS- 
50V, 
VOS 
0 
1 
1 
nA 
IGSSF 
Forward 
Gate-Terminal 
Current 
TA - 55°C 
-10 
-10 
nA 
VGS - -25 V, 
VOS = 0, 


VGS 
50V, 
VOS - 0, 
TA - 55°C 
1 
1 
"A 
VGS - 25 V, 
VOS = 0 
10 
10 
pA 
IGSSR 
Reverse 
Gate-TermInal 
Current 
1 
nA 
VGS'50V, 
VOS' 
0 
1 


VOS' 
-15 V, 
VGS = 0 
-1 
-1 
nA 
lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS - 
35V, 
VGS - 0 
10 
10 
"A 


VGSlthl 
Gate-Source 
Threshold 
Voltage 
VOS - -15 V, 
10 - -10~A 
-1.5 
-3.2 
-3 
-5 
V 


VGS 
Gate-Source 
Voltage 
VOS = -15 V, 
10:C -0.5 
mA 
1.5 
5.5 
3 
7 
V 


'O(on) 
On-State 
Drain Current 
VOS - 
15V, 
VGS - 
10V, 
See Note 3 
5 
5 
mA 


Ivlsl 


Small-Signal 
Common-Source 
1 
4 
1 
4 
mho 


Forward 
Transfer 
Admittance 


VOS' 
-15 V, 
10:: 
-2 
mA, 
f =- 1 kHz 


Ivosl 


Small-Signal 
Common-Source 
60 
60 
IJmho 
Output 
Admittance 


Common-Source 
Short-Circuit 
Ciss 
5 
5 
pF 
Input 
Capacitance 
VOS'-15V, 
VGS' 
0, 
f= 
140kHz 
Common-Source 
Short-Circuit 


Crss 
1.3 
1.3 
pF 
Reverse 
Transfer 
Capacitance 


TEST CONOIT1ONSt 
3N157A 
3N158A 
PARAMETER 
UNIT 


MIN 
MAX 
M1N 
MAX 


VGS - -25 V, 
VOS' 
0 
-10 
-10 
pA 


VGS 
50 V, 
VOS - 0 
1 
1 
nA 
IGSSF 
Forward 
Gate-Terminal 
Current 
VGS - -25 V, 
VOS' 
0, 
TA - 55°C 
-10 
-10 
nA 


VGS 
50 V, 
VOS - 0, 
TA 
55°C 
1 
1 
"A 


Reverse 
Gate-Terminal 
Current 
VGS - 25 V, 
VOS' 
0 
10 
10 
pA 


IGSSR 
VGS - 50 V, 
VOS - 0 
1 
1 
nA 


VOS - 
15V, 
VGS' 
0 
0.25 
0.25 
nA 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 


VOS - -50 V, 
VGS - 0 
-10 
-10 
"A 
VGSlth! 
Gate-Source 
Threshold 
Voltage 
VOS--15V, 
10--10~A 
-1.5 
-3.2 
-3 
-5 
V 


VGS 
Gate-Source 
Voltage 
VOS - 
15V, 
10 
0.5mA 
1.5 
-5.5 
-3 
-7 
V 


101on) 
On-State 
Drain 
Current 
VOS - 
15V, 
VGS· 
10V, 
See Note 
3 
5 
5 
mA 


Ivlsl 


Small-Signal 
Common-Source 
1 
4 
1 
4 
mho 


Forward 
Transfer 
Admittance 


VOS' 
-15 V, 
10"" -2 mA, 
f"" 
1 kHz 


Ivosl 


Small-Signal 
Common-Source 
60 
60 
~mho 


Output 
Admittance 


Common-Source 
Short-Circuit 
Ciss 
Input 
Capacitance 
5 
5 
pF 


Common-Source 
Short-Circuit 
VOS = -15 V, 
VGS' 
0, 
f=140kHz 


Crss 
Reverse 
Transfer 
Capacitance 
1.3 
1.3 
pF 


NOTE 
3: 
This 
parameter 
must 
be measured 
using 
pulse 
techniques. 
tw 
= 300 
jJs, duty 
cycle"';; 
2%. 
'JEOEC 
registered 
data 


t All measurements 
are made 
with 
the 
case and substrate 
connected 
to the source. 


TYPE 3N160 


P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 
BULLETIN 
NO. DL-S 7011149. 
MARCH 
1970 


For Applications 
Requiring 
Very High Input 
Impedance, 
Such as 
Series and Shunt Choppers, 
Multiplexers, 
and Commutators 


• 
Channel Cut Off with Zero Gate Voltage 


• 
Square-Law 
Transfer 
Characteristic 
Reduces 
Distortion 


• 
Independent 
Substrate 
Connection 
Provides 
Flexibility 
in Biasing 


• 
Diode-Protected 
Version Available 
... 
3N161 


ALL 
DIMENSIONS 
ARE 


IN INCHES 
UNLESS 


OTHERWISE 
SPECIFIED 


Curve-tracer 
testing 
and static-charge 
buildup 
are common 
causes of damage to insulated..gate devices. Permanent 
damage 
may result 
if either 
gate-voltage 
rating 
is exceeded 
even for extremely 
short time periods. 
Each transistor 
is 
protected 
during shipment 
by a gate-shorting 
device, which should be removed only during testing and after permanent 
mounting 
of the transistor. 
Personnel 
and equipment, 
including soldering 
irons, should be grounded. 


Drain·Gate 
Voltage 
. 
. 
. 
. 


Drain·Source 
Voltage 
Forward 
Gate-Source 
Voltage 
Reverse Gate·Source 
Voltage 
Continuous 
Drain Current 
Continuou§ 
Device Dissipation 
at (or below) 25°C Free·Air Temperature 
(See Note 1) 
Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 2) 


Storage Temperature 
Range 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
.. 
, 
.. 


-25 V 
-25 V 
-25 V 
25V 
-125 
mA 
. 
360mW 


. 
, 
1.8W 


-65°C 
to 200°C 
300°C 


NOTES: 
1. 
Derate 
linearly 
to 17SoC 
free-air 
temperature 
at the 
rate 
of 2.4 
mW/oC. 


2. 
Derate 
linearly 
to 17SoC 
case temperature 
at the rate 
of 12 mW,oC. 


-JEOec 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the time 
of publication. 


fEnhancement-mode 
operation 
entails 
the 
use 
of 
a forward 
gate-source 
voltage 
to 
increase 
drain 
current 
from 
lOSS, 
the 
drain 
current 
at 
VGS· 
0, as opposed 
to depletion-mode 
operation 
wherein 
a reverse 
gate·source 
voltage 
is used 
to decrease 
drain 
current. 
An enhancement-type 


tran.i.tor 
i. in the 
"off" 
state 
at VGS· a and 
hence 
will not 
operate 
normally 
in the depletion 
moda. 


• 


• 


TYPE 3N160 
P-CHANNEl 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FiElD-EFFECT 
TRANSISTOR 


PARAMETER 
TEST CONOITIONSt 
MIN 
MAX 
UNIT 


VGS: 
-25 V, 
VoS: 
0 
-10 
pA 
IGSSF 
Forward 
Gate-Terminal 
Current 
VGS- 
25V, 
VOS: 0 
TA- 
100 C 
50 
pA 


IGSSR 
Reverse 
Gate-Terminal 
Current 
VGS-25V, 
VoS - 0 
10 
pA 


VoS - -15 V, 
VGS - 0 
-10 
nA 
lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS = 
25V, 
VGS - 0 
10 
",A 


VGShh) 
Gate-Source 
Threshold 
Voltage 
Vos - -15 V, 
IO--10",A 
-1.5 
-5 
V 


VGS 
Gate-Source 
Voltage 
VOS: 
-15 V, 
lo=-8mA 
-4.5 
-8 
V 


'Olon} 
On..state 
Drain 
Current 
VoS - 
15V, 
VGS= 
15V, 
See Note 3 
-40 
120 
mA 


IV151 
Small.signal 
Common-Source 
3.5 
6.5 
mmho 
Forward 
Transfer 
Admittance 
f::: 
1 kHz 


Ivasl 
Small-Signal 
Common-5ource 
0.25 
mmho 
Output 
Admittance 
VoS: 
-15 V. 
lo=-8mA 
Common.source 
Short-Circuit 
Ciss 
10 
pF 
Input 
Capacitance 
f::: 
1 MHz 


e", 
Common-5ource 
Short-Circu!t 
4 
pF 
Reverse 
Transfer 
Capacitance 


NOTE 
3: 
These 
parameters 
must 
be measured 
using 
pUlse techniques. 
tp ~ 
100 
ms, duty 
cycle'" 
10%. 


-JEOEC 
registered data 


t All measurements 
are made with the third lead (case and substrate) connected to the fourth 
lead (source). 


CASE TEMPERATURE 
DISSIPATION 
DERATING 
CURVE 
;: 
I 
§ 
1.8 
.;;~ 
.~ 


Ci" 
1.4 
" 
'>" 
<:) 


- '\ 
'" \. 


\. 


\. 


'\ 
" 


i\. 


\. 


- 
\. 


"-\. 


\.. 


f\.\. 


:Ja:J 
"§ 
0.8 
c:ou 
E 
:J 
E'x 
'"::;; 
II- 
0.. 


TYPE 3N161 
~CHANNEL 
ENHANCEMENT~YPE 
INSULATED-GATE FIELD-EFFECT TRANSISTOR 
BULLETIN 
NO. OL·g 7311298. 
FEBRUARY 
197Q-REVISEO 
MARCH 
1973 


For Applications 
Requiring 
Very High Input 
Impedance, 
Such as 
Series and Shunt Choppers, 
Multiplexers, 
and Commutators 


• 
Channel Cut Off with Zero Gate Voltage 


• 
Square-Law 
Transfer Characteristic 
Reduces Distortion 


• 
Independent 
Substrate 
Connection 
Provides Flexibility 
in Biasing 


• 
Internally 
Connected 
Diode Protects 
Gate from Damage due to Overvoltage 


• 
Version Available without 
Diode Protection 
... 
3Nl60 


This 
device 
is designed 
for applications 
requiring 
very high input 
impedance, 
such as choppers, 
commutators, 
and 
logic switches. 
The device 
is protected 
from 
excessive 
input voltage 
by a shunting 
diode connected 
from the gate to 


tho substrate. 
This eliminates 
the need for most precautionary 
handling 
procedures 
associated 
with unprotected 
MOS 


•• vices. 


ALL 
DIMENSIONS ARE 


IN INCHES 
UNLESS 


OTHERWISE 
SPECIFIED 


Drain-Gate 
Voltage 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Drain-Source 
Voltage 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Continuous 
Forward 
Gate-Terminal 
Current 
Continuous 
Reverse Gate-Terminal 
Current 
Continuous 
Drain Current 
. 


Continuous 
Device Dissipation 
at (or below) 25°C Free·Air Temperature 
(See Note 1) 
Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 2) 


Storage Temperature 
Range 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 
. 
. 
. 
. 


-25V 
-25 V 
-0.1 mA 
10mA 


-125 
mA 


. 
360 mW 


.. 
1.8W 


_65°C 
to 200°C 
300°C 


NOTES: 
1. 
Oeratelin 
•• rlv to 
17SoC 
fr •• ·.ir 
temperatufa 
at the 
rate 
of 2.4 
mW/oC. 


2. 
O.,.t. line.rlvto 17SoC 
case temperature 
at the 
rate 
0112 
mW/oC. 


-JEDEC 
registered 
data. 
This 
data 
shHt 
contains 
all applicable 
reglst.red 
data 
in effect 
at the 
time 
of publication. 


tEnhancement-mode 
operation 
entails 
the 
use 
of 
a forward 
gate-source 
•••oltage 
to 
Increase 
drain 
current 
from 
lOSS, 
the 
drain 
current 
at 


VGS - 0, 
as 
opposed 
to 
depletion-mode 
operation 
wherein 
a 
re ••••rse 
gate-source 
voltage 
is 
used 
to 
decrease 
drain 
current. 
An 


enhancement-type 
transistor 
Is In the 
"off" 
state 
at 
VGS 
•• a and 
hence 
will 
not 
operate 
normally 
in the 
depletion 
mode. 
Th. 
protective 


shunting 
diode 
Is r.verse·blased 
by the application 
of forward 
gate-source 
voltage. 


• 


• 


TYPE 3N161 
P-CHANNEl 
ENHANCEMENT-TYPE 
INSULATED-GATE FiElD-EFFECT 
TRANSISTOR 


PARAMETER 
TEST CONDITIONS' 
MIN 
MAX 
UNIT 


V(BRIGSSF 
Forward 
Gate-Source 
Breakdown 
Voltage 
'G' 
-0.1 
mA. 
VOS' 
O. 
See Note 3 
25 
V 


VGS 
25 V. 
VOS - 0 
0.1 
nA 


'GSSF 
Forward 
Gate-Terminal 
Current 


TA'l00·C 
VGS - -25 
V. 
VOS' 
O. 
-10 
nA 


VOS' 
-15 
V. 
VGS - 0 
-10 
nA 
'OSS 
Zero-Gate-Voltage 
Drain 
Current 


VOS 
25 V. 
VGS - 0 
10 
~A 


VGSlthl 
Gate-Source 
Threshold 
Voltage 
VOS' 
-15 
V. 
'O--lO~A 
-1.5 
-5 
V 


VGS 
Gate-Source 
Voltage 
VOS - -15 
V. 
'o'-8mA 
-4.5 
-8 
V 


'O(onl 
On-State 
Drain Current 
VOS - -15 
V. 
VGS' 
-15 
V. 
See Note 4 
-40 
-120 
mA 


~fsl 


Small-Signal 
Common-Source 
3.5 
6.5 
mmho 


Forward 
Transfer 
Admittance 


f = 1 kHz 


~osl 


Small-Signal 
Common-5ource 
0.25 
mmho 
Output Admittance 
VOS' 
-15 
V. 
'o""-8mA 
Common-Source 
Short-Circuit 


Ciss 
10 
pF 


Input 
Capacitance 


f= 
1 MHz 


Crss 
Common-5ource 
Short-Circuit 


Reverse 
Transfer 
Capacitance 
4 
pF 


NOTES: 
3. 
To ensure that the gate-shunting diode is functioning 
properly. 
this voltage is measured while the device is conducting 
rated 
forward 
gate-terminal 
current. 


4. 
This parameter 
must be measured using pulse techniques. 
tp:::::::: 
100 ms, duty cycle ~ 
10%. 
·JEDEC 
registered data 


t All measurements 
are made with the third 
lead (case and substrate) connected 
to the fourth 
lead (source). 


FREE-AIR TEMPERATURE 
DISSIPATION 
DERATING 
CURVE 


CASE TEMPERATURE 
DISSIPATION 
DERATING 
CURVE 


~ 
400 


Ico 


.~ 
c. 


'Bi 
300 


i5 
'"" 
.~ 
o 
" 
200 
o 
"S 
Cou 
E 
100 


"E'x 
~ 
I.t 
0 
o 


;;: 
2 
Ic 


.~ 
1.8 
c. 


Bi 
1.6 
i5e 
1.4 


.~ 
o 


- '\ 
1'\ 


"- 
f\., 
'\ 
'\ 


" I\-'\ 
I" 
'\ 
1"- 


'\ 


"lo"c.., 
0.8 
cou 
E"E'x 
~ 


If- 
a- 


25 
50 
75 
100 
125 
150 
175 
200 


TA-Free·Air 
Temperature- °c 


25 
50 
75 
100 
125 
150 
175 200 


Tc-Case 
Temperature-OC 


TYPES 3N163. 3N164 


P-CHANNEL 
ENHANCEMENT-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


BULLETIN 
NO. OL-S 7211750, 
JUl 
Y 1972-REVISEO 
NOVEMBER 
1972 


For Applications 
Requiring Very High Input 
Impedance, 
Such as 


Series and Shunt Choppers, 
Multiplexers, 
and Commutators 


• 
Channel Cut Off with Zero Gate Voltage 


• 
Square-Law 
Transfer 
Characteristic 
Reduces Distortion 


• 
Independent 
Substrate 
Connection 
Provides Flexibility 
in Biasing 


ALL 
DIMENSIONS 
ARE 


IN INCHES 
UNLESS 


OTHERWISE 
SPECIFIED 


Curve-tracer 
testing 
and static-charge 
buildup 
are common 
causes of damage to insulatedilate 
devices. Permanent 


damage may result if either peak gate-voltage rating is exceeded even for extremely short time periods. Each transistor 
is protected 
during 
shipment 
by a gate-shorting 
device which 
should 
be removed 
only during 
testing 
and after 
permanent mounting of the transistor. Personnel and equipment, including soldering irons, should be grounded. 


'Drain-Gate 
Voltage 


'Drain-Source 
Voltage (See Note 1) 


'Source-Drain 
Voltage (See Note 1) 
'Peak Gate-Source Voltage 
'Gate-Source 
Working Voltage (See Note 2) 
Gate-Substrate 
Working Voltage (See Note 2) 


·Continuous 
Drain 
Current 
'Continuous 
Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 31 


·Storage Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


'Lead 
Temperature 
1/16 Inch from Case for 10 Seconds 
.. 
_ 


3N163 
3N164 


-40V 
-30V 


-40V 
-30V 


-40V 
-30V 
i:125 V 
i:125 V 
i:40 V 
i:30 V 


-40V 
-30V 


_-50mA_ 
-375mW- 
_65°C to 200°C 
_265°C_ 


NOTES: 
1. 
These 
voltage 
ratings 
apply 
when 
the 
substrate 
is at the 
same potential 
as the least-negative 
element. 


2. 
The working 
voltage 
ratings 
are based 
on long-term 
reliability 
considerations 
and 
may 
be excaeded 
for ,hart 
intervals. 


3. 
o.rate 
linearly 
to 150°C 
frae·air 
temperature 
at the 
rate 
of 3 mW/oC. 


'"JEoEC 
registered 
data. 
This dat.a sheet 
contains 
all applicable 
registered 
data 
in eff8<:t at time 
of publication. 


tEnhancement-mOda 
operation 
antails 
the 
use 
of 
a forward 
gate-source 
voltage 
to 
increase 
drain 
current 
from 
lOSS. 
the 
drain 
current 
at 


VGS - O. 
as 
opposed 
to 
depletion-mode 
operation 
wherain 
a 
raverse 
gate-source 
voltage 
Is 
used 
to 
decrease 
drain 
current. 
An 


enhancement-type 
transistor 
is in the 
"off" 
state 
at VGS - a and 
hence 
will not 
operate 
normally 
in the depletion 
mode. 


• 


-- 


TYPES 3N163. 
3N164 
P-CHANNEL 
ENHANCEMENT-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


PARAMETER 
TEST CONOlTlONSt 
MIN 
MAX 
UNIT 


VGS - -40 
V. VOS' 
0 
-10 
IGSSF 
Forward 
Gate- Terminal 
Current 
TA·'25·C 
pA 


VGS - -40 
V. VOS - O. 
-25 


IGSSR 
Reverse 
Gate-Terminal 
Current 
VGS = 40 V. 
VOS = 0 
10 
pA 


VOS--15V. 
VGS-O 
-0.2 
nA 
lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS=-40V. 
VGS'O 
-10 
"A 
VSO - -20 
V. VGO - O. 
See Note~. 
-0.4 
nA 
1505 
Zero-Gate-Voltage 
Source 
Current 
VSO = -40 
V. VGO = O. 
See Note 4 
-10 
"A 


VGS(thl 
Gate-Source 
Threshold 
Voltage 
VOS - -15 
V. 10 = -10"A 
-2 
-5 
V 


VOS - VGS. 
10=-10"A 
-2 
-5 


VGS 
Gate-Source 
Voltage 
VOS - -15 
V. to - -O.SmA 
-3 
-6.5 
V 


lo(on) 
On-State 
Drain 
Current 
VOS = -15 
V. VGS - -10 
V. 
See Note 5 
-5 
-30 
mA 


'OS{on) 
Static Drain-Source 
On-State 
Resistance 
VGS - -20 
V. 10 = -loo"A 
250 
n 
/vISI 
Small-Signal 
Common-Soufce 
Forward 
Transfer 
Admittance 
VOS = -15 
V. 
IO:-10mA. 
f'" 
1 kHz. 
2 
4 
mmho 
/vosl 
Small-Signal 
Common-Source 
Output 
Admittance 
See Note 6 
250 
Ilmho 


Ciss 
Common-Source 
Short-Circuit 
Input 
Capacitance 
2.5 
pF 


ens 
Common-Source 
Shorl-Circuit 
Reverse 
Transfer 
Capacitance 
VOS = -15 
V. 
ID--1OmA, 
fE 
1 MHz. 
pF 
0.7 


Common-Source 
Short-Circuit 
Output 
Capacitance 
See 
Note 
6 
Coss 
3 
pF 


PARAMETER 
TEST CONOITIONS~ 
MIN 
MAX 
UNIT 


IGSSF 
Forward 
Gate-Terminal 
Current 
VGS = -30 
v. 
Vos' 
0 
• -10 


VGS = -30 
V. VOS - O. 
TA-125·C 
-25 
pA 


IGSSR 
Reverse 
Gate- Terminal 
Current 
VGS-30V. 
VOS' 
0 
10 
pA 


Zero-Gate-Voltage 
Drain 
Current 
VOS - -15 
v. 
VGS - 0 
-0.4 
nA 
lOSS 
VOS·-30V. 
VGS'O 
-10 
"A 


1505 
Zero-Gate-Voltage 
Source 
Current 
VSO = -20 
V. VGO = O. 
See 
Note 
4 
-0.8 
nA 


VsO - -30 
V. Vr.n - O. 
See Note 
4 
-10 
"A 
VOS = -15 
V. 
10'" 
-lO",A 
-2 
-5 
VGS{thl 
Gate-Source 
Threshold 
Voltage 
V 


VOS·VGS. 
10 
= -10",A 
-2 
-5 


VGS 
Gate-Source 
Voltage 
VOS· 
-15 
V. 
10"" 
-O.5mA 
-2.5 
-6.5 
mA 


1010ni 
On-State 
Drain 
Current 
Vos 
= -15 
V. Vr.s· 
-10 
V. 
See 
Note 
5 
-3 
--30 
mA 


rOSlonl 
Static 
Drain-Source 
Dn-5tate 
Resistance 
VGS = -20V. 
10' 
-lOO"A 
300 
n 
/vIs I 
Small-Signal 
Common-Source 
Forward 
Transfer 
Admittance 
VOS - -15 
V. 
10 = -lOmA, 
fa 
1 kHz, 
1 
4 
mmho 
Ivosl 
Small-Signal 
Common-Source 
Output 
Admittance 
See 
Note 
6 
250 
",mho 


Ciss 
Common-Source 
Short-Circuit 
Input 
Capacitance 
VOS' 
-15 
V. 
2.5 
pF 


Crss 
Common-Source 
Short-Circuit 
Reverse 
Transfer 
Capacitance 
lo""-10mA, 
fso 1 MHz, 


0.7 
pF 


See 
Note 
6 


Coss 
Common-Source 
Short-Circuit 
Output 
Capacitance 
3 
pF 


NOTES: 
4. 
For.the 
me,surement 
of 
'50S, 
the 
substrate 
must 
be connected 
to the drain. 


5. 
This 
parameter 
must 
be measured 
using 
pulse 
techniques. 
tw 
• 
300 
"'S, dutY 
cycle'" 
2%. 


6. 
The •• 
par.meters 
must 
be measured 
with 
bias conditions 
applied 
for 
less than 
5 seconds 
to avoid 
overheating. 


"JEOEC 
registered 
d.ta 
tAli measur.ments 
except 
1505 
are made 
with 
the 
case and 
substrate 
connected 
to the 
source. 


TYPES 3N163. 
3N164 


P-CHANNEL 
ENHANCEMENT-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


PARAMETER 
TEST CONOITIONS* 
MAX 
UNIT 


tdlon) 
Turn·On 
Delay 
Time 
VOD= -15V. 
IO{on) 
:: -10 
mA, 
12 
ns 


t, 
Rise Time 
VGSlon)' 
-10 V. 
VGSloff) 
= O. 
24 
ns 


toff 
Turn-Off 
Time 
See Figure 
1 
50 
ns 


l.--- 
Iw 
---l 
-,:,~ 
I 
I 
I 
I 


Id(on)---! 
r--; 
_Ioff 
•••.•• 
I 
I 
I 


tr~ 
i-- 
I 
jt,:190% 
:xi 
I 
'OUTPUT 


____ 
~ 
10% 
10% ••' 
_ 


NOTES: 
a. 
The input 
waveform 
is supplied 
bV 
(I generator with 
the following 
characteristics: 20ut - 50 n, duty 
cycle == 2%, t, <; 2 ns, 


tf '" 2 ns, 
tw ;;..200 os. 


b. 
Waveforms.,. 
monitored 
on an oscillOlCope 
with 
the 
following 
charactarlstk:.: 
tr <; 0.2 
ns, Rio;;" 
10 Mn. Cin " 
2 pF. 


• 


• 


TYPES 3N169. 3N170. 3Nm 
N-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 
BULLETIN 
NO. DL·S 7311983, 
MARCH 
1973 


For Applications 
Requiring 
Very High Input 
Impedance, 
Such as 
Series and Shunt Choppers, 
Multiplexers, 
and Commutators 


• 
Channel Cut Off with Zero Gate Voltage 


• 
Independent 
Substrate 
Connection 
Provides Flexibility 
in Biasing 


ALL 
DIMENStONS 
ARE 


IN INeHEf. 
UNLESS 


OTHERWISE 
SPECIFIED 


Curve-tracer 
testing 
and 
static-charge 
buildup 
are common 
cuases of damage 
to insulated·gate 
devices. 
Permanent 


damage 
may 
result 
if either 
gate-voltage 
rating 
is exceeded 
even for extremely 
short 
time 
periods. 
Each 
transistor 


is protected 
during 
shipment 
by 
a gate-shorting 
device 
which 
should 
be removed 
only 
during 
testing 
and 
after 


permanent 
mounting 
of the transistor. 
Personnel 
and equipment, 
including 
soldering 
irons, should 
be grounded. 


*Drain-Gate 
Voltage 
'Drain-Source 
Voltage (See Note 1) 


'Forward 
Gate-Source 
Voltage 


'Reverse 
Gate-Source 
Voltage 
·Continuous 
Drain Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 


'Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 
·Storage 
Temperature 
Range 
. 
. 
. 
. 
. 
. 


'Lead 
Temperature 
1/16 Inch from Case for 60 Seconds 


±35 V 
25 V 
35 V 


-35 V 
30mA 
300 mW 
800mW 
_65° C to 200° C 


240°C 


NOTES: 
1. This voltage rating applies when the substrate is at the same potential 
as the least-negative element. 


2. 
Derate linearly 
to 200°C free-air temperature 
at the rate of 1.71 mW/oC. 
3. 
Derate linearly 
to 200°C case temperature 
at the rate of 4.56 mWt>C. 


°JEDEC registered data. This data sheet contains all applicable registered data in effect at time of publication. 
tEnhancemant-mode 
operation 
entails 
the use of 
a forward 
gate-source voltage 
to 
increase drain 
current 
from 
1055, 
the drain 
current 
at 


VGS" 
0, 
as opposed 
to 
depletion-mode 
operation 
wherein 
a 
reverse 
gate-source 
voltage 
is 
used 
to 
decrease 
drain 
current. 
An 
enhancement-type 
transistor 
is in the "off" 
state at VGS "" 0 and hence will 
not operate normally 
in the depletion 
mode. 


TYPES 3N169, 3N11O, 3N111 


N-CHANNEL 
ENHANCEMENT -TYPE 


INSULATED-GATE 
FIELD-EfFECT 
TRANSISTORS 


PARAMETER 
TEST CONOITlONSt 
MIN 
MAX 
UNIT 


V(BA)OSS 
Drain-Source 
Breakdown 
Voltage 
10' 
lO~A, 
VGS = 0 
25 
V 


VGS=35V, 
VOS = 0 
10 


·IGSSF 
Forward 
Gate-Terminal 
Current 
TA = 125°C 
pA 
VGS-35V, 
VOS - 0, 
100 


·IGSSR 
Reverse 
Gate-Terminal 
Current 
VGS- 
35V,VOS'0 
10 
pA 


VO'-" 
10V, 
VGS' 0 
10 
nA 
"lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS- 
lOV, 
VGS' 
0, 
TA • 125°C 
1 
~A 


13N169 
0.5 
1.5 


'VGShh) 
Gate Source Threshold Voltage 
VOS'10V, 
10'10~A 
13N170 
1 
2 
V 


j3Nl71 
1.5 
3 


·IO(on) 
On·State 
Drain Current 
VOS' 
10V, 
VGS= 10V, 
See Note 
4 
10 
mA 


·VOS(on) 
Drain-Source 
On-State 
Voltage 
VGS-l0V, 
10= 
lOmA 
2 
V 


·rds(on) 
Small-Signal 
Orain-Source 
VGS'10V, 
10= 0, 
f'l 
kHz 
200 
n 


On-State 
Resistance 


Ivlsl 
Small-Signal 
Common-50urce 
VOS'10V, 
10'" 2 mA, 
f •• 1 kHz 
1 
mmhc 
Forward 
Transfer 
Admittance 


Common-Source 
Short·Circuit 
VGS' 
0, 
f= 
1 MHz 
5 
pF 
·Ciss 
Input 
Capacitance 
VOS'10V, 


Common-Source 
Short-Circuit 
VGS = 0, 
f'" 
1 MHz 
·erss 
VOS = 0, 
1.3 
pF 
Reverse 
Transfer 
Capacitance 


• Cds 
Drain-Source 
Capacitance 
VOS-l0V, 
VGS' 
0, 
f- 
1 MHz, 
pF 
5 
See Note 5 


NOTES: 
4. 
This parameter 
must 
be measured 
using pulse 
techniques. 
tw '"' 300 ~s, duty 
cycle" 
2%. 


5. 
Cd' 
measurement 
employs 
a three·terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The gate and the case are connected 


to the guard 
terminal 
of the bridge. 


·switching 
characteristics 
at 25° C free-air temperature 


PARAMETER 
TEST CONOITIONst 
MAX 
UNIT 


lcl(on) 
Turn-Qn 
Delay 
Time 
3 
ns 


" 


Rise Time 
VOO'10V, 
1010nl' 
10 mA, 
10 
ns 


lcl(off) 
Turn-Off 
Delay 
Time 
VGSlon) • 10 V, 
VGSloff) = 0, 
3 
ns 


Fall 
Time 
See Figure 
1 


15 
ns 
'f 


1::~ 
I 


1 
, 
I 
I 


tdlon) ---t--1 
H- 
td(offl 


---t 
1--., 
--l 
I--'f' 
____ 
I 
I 
I 
~I 
_ 


10%9~p: 
~10% 


~OUTPUT 


NOTES; 
a. 
The 
input 
waveform 
i, 
,upplied 
by a generator 
with 
the 
following 
characteristics; 
Zout 
= 50 n, duty 
cycle" 
1%, tr "0.33 
ns, 


tf 
" 
0.33 ns, tw 
•• 0.4 JJ'. 


b. 
Waveform, 
are monitored 
on an oscilloscope 
with 
the following 
charactarl'tlc,: 
tr <; 0.4 
n" 
Aln - 50 n, Cin "2 
pF. 


• 


• 


TYPE 3N174 
P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 


For Applications 
Requiring 
Very High Input 
Impedance, 
Such as 
Series and Shunt Choppers, 
Multiplexers, 
and Commutators 


• 
Square-Law 
Transfer 
Characteristic 
Reduces Distortion 


• 
Independent 
Substrate 
Connection 
Provides Flexibility 
in Biasing 


ALL 
DIMENSIONS 
ARE 


IN INCHES 
UNLESS 


OTHERWISE 
SPECIFIED 


Curve-tracer 
testing 
and 
static·charge 
buildup 
are common 
causes of damage 
to 
insulated-gate 
devices. 
Permanent 


damage 
may result 
if either 
gate-voltage 
rating 
is exceeded 
even for extremely 
short time periods. 
Each transistor 
is 


protected 
during shipment 
by a gate-shorting 
device 
which should be removed only during testing and after permanent 


mounting 
of the transistor. 
Personnel 
and equipment, 
including soldering 
irons, should be grounded. 


'Drain-Gate 
Voltage 


'Drain-Source 
Voltage (See Note 1) 


Source-Drain 
Voltage (See Note 1) 


·Forward 
Gate-Source 
Voltage 


* Reverse Gate-Source 
Voltage 
Gate-Sulistrate 
Voltage 


·Continuous Drain Current 
. 


'Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 


·Storage 
Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


, Lead Temperature 
1/16 
Inch from Case for 10 Seconds 


-30 V 
-30 V 
-30 V 
-30 V 
30V 


-30 V 
-20 mA 
360mW 


_65°C 
to 200°C 
300°C 


NOTES: 
1. 
These 
voltage 
ratings 
apply 
when 
the 
substrate 
is at the 
same 
potential 
as the 
least-negative 
element. 


2. 
Derate 
linearly 
to 
17SoC 
free-air 
temperature 
at th.e rate 
of 2.4 
mW/oC. 


·JEDEC 
registered 
data 


t Enhancement.mode 
operation 
entails 
the 
use 
of 
a forward 
gate-source 
voltage 
to 
increase 
drain 
current 
from 
IDSS. 
the 
drain 
current 
at 


VGS 
= O. 
as 
opposed 
to 
depletion-mode 
operation 
wherein 
a 
reverse 
gate-source 
voltage 
is 
used 
to 
decrease 
drain 
current. 
An 


enhancement-type 
transistor 
is in the 
"off" 
state 
at VGS 
= 0 and 
hence 
will 
not 
operate 
normally 
in the 
depletion 
mode. 


TYPE 3N174 


P-CHANNEL 
ENHANCEMENT-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 


PARAMETER 
TEST 
CONolTIONSt 
MIN 
MAX 
UNIT 


VGS 
- -30 
V. 
VoS 
- 0 
-2.5 
pA 


IGSSF 
Forward 
Gate-Terminal 
Current 
VGS' 
-30 
V. 
VoS 
- O. 


-100 
nA 


TA"'150oC 


IGSSR 
Reverse 
Gate- Terminal 
Current 
VGS-30V. 
VoS 
0 
2.5 
pA 


VoS 
- 
30V. 
VGS 
- 0 
5 
nA 


lOSS 
Zero-Gale-Voltage 
Drain 
Current 
VoS 
- -30 
V. 
VGS 
- O. 
-5 
~A 


TA"150oC 


ISoS 
Zero-Gale-Voltage 
Source 
Current 
VSo 
- 
30V. 
VGo 
O. 
-5 
nA 


See 
Note 
3 


VGSlth) 
Gate 
Source 
Threshold 
Voltage 
VoS 
- -15 
V. 
10 - -10~A 
-2 
-6 
V 


lo(on) 
On-State 
Drain Current 
VoS 
- 
15V. 
VGS 
- 
15V. 
-3 
-12 
mA 


See Note 4 


VoSlon) 
Drain-Source 
On-State 
Voltage 
VGS' 
-15 
V. 
lo--lmA 
-1 
V 


Small-Signal 
Drain-Source 
VGS' 
-15 
v. 
10 - O. 


1 
kn 
'ds(on) 
On-State Resistance 
f = 1 kHz 


IVfsl 


Small-Signal 
Common-Source 
400 
IJ.mho 


Forward 
Transfer 
Admittance 
VoS' 
-15 
V. 
VGS 
= -15 
V. 


IVo~ 
Small-Signal 
Common-Source 
f,. 1 kHz. 
See Note 5 
200 
Ilmho 


Output Admittance 


Common-Source 
Short-Circuit 
VoS 
= -15 
v. 
VGS 
- -15 
V, 


Ciss 
4 
pF 
Input 
Capacitance 
1 = 1 MHz, 
See Note 5 


Common-Source 
Short-Circuit 
VoS' 
0, 
VGS 
- 0, 


Crss 
0.7 
pF 
Reverse Transfer 
Capacitance 
f= 
1 MHz 


Cds 
Drain-Source 
Capacitance 
VoS' 
-15 
V. 
VGS' 
O. 
3 
pF 


f'" 
1 MHz, 
See Note 
6 


PARAMETER 
TEST 
CONolTIONSt 
MAX 
UNIT 


td(on) 
Turn-On 
Delay 
Time 
Voo 
= -10 
V, 
lo(on) 
'" -1 mA, 


30 
ns 


" 
Rise Time 
VGSlon) 
= -15 
V, 
V GSloff) 
= 0, 


50 
ns 


'dloff) 
Turn-Off 
Delay 
Time 
RG = 50 n, 
See Figure 
1 
15 
ns 
t, 
Fall 
Time 
100 
ns 


NOTES: 
3. 
For the measurement 
of IsOS' 
the substrate 
must 
be connected 
to the drain. 


4. 
This parameter 
must 
be measured 
using pulse 
techniques. 
tp 
=:< 100 ms, duty 
cycle'; 
10%. 


5. 
These 
parameters 
must 
be measured 
with 
bias conditions 
applied 
for less than 
5 seconds 
to avoid 
overheating. 


6. 
Cds measurement 
employs 
a three-terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The gate 
and case are connected 
to the 


guard 
terminal 
of the bridge. 


t All measurements 
eXcflpt 
IsOS 
are made 
with 
the case and substrate 
connected 
to the 
source. 
A"' 
..' 


OUT"UT 


'N"UT 


!lOll 


..". 
..". 


FIGURE 
1 


NOTES: 
a. 
The 
input 
waveform 
is supplied 
by 
1!I generator 
with 
the following 
characteristics: 
Zout 
= 50 n, duty 
cycle 
::tl 2%, tr .; 
1 ns, 


tf .; 
1 ns, tp • 200 
ns. 
b. 
Waveforms 
are monitored 
on an oscilloscope 
with 
the fOllowing 
characteristics: 
tr'; 
0.75 
ns, Ain;;' 
1 Mn, Cin" 
2 pF. 


·JEOEC 
registered 
data 


• 


• 


TYPES 3N201. 3N202. 
3N203 


N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


• 
Monolithic 
Gate-Protection 
Diodes 


• 
Low Crss . 
0.03 pF Max 


• 
High 
IYfsl ... 
12,000 
IJmhos Typ 


The 
3N201, 
3N202, 
and 
3N203 
are N-channel, 
depletion-type, 
dual-gate, 
metal-oxide-semiconductor 
transistors. 
They 


are 
protected 
from 
excessive 
input 
voltages 
by 
integrated 
back-ta-back 
diodes 
between 
gates 
and 
source, 
thus 


eliminating 
precautionary 
handling 
procedures 
required 
by unprotected 
MOS transistors. 
These 
transistors 
are ideally 


suited 
for 
many 
applications 
which 
previously 
only 
vacuum 
tubes could 
fulfill. 


The 
3N201 
is intended 
for 
use in VHF 
pre-amplifiers 
where 
linear, 
low-noise 
amplification 
is required. 
Its extremely 
low feedback 
capacitance 
permits 
high stable gain without 
the use of neutralization. 


The 
3N202 
is intended 
for 
use as a VH F mixer 
and 
is well 
suited 
for 
TV 
tuners. 
Its use as a mixer 
minimizes 


cross-modulation 
distortion 
and provides 
low-noise 
operation. 


The 
3N203 
is designed 
for 
application 
in tuned 
high-frecuency 
amplifiers 
such 
as TV 
IF strips. 
Its extremely 
low 


feedback 
capacitance 
permits 
high stage gain and stability 
without 
the necessity 
for neutralization 
. 


*mechanical 
data 


ALL 
DIMENSIONS 
ARE 


IN INCHES 
UNLESS 
OTHERWISE 
SPECIFIED 


Drain-Gate·One 
Voltage 


Drain-Gate-Two 
Voltage 


Drain·Source 
Voltage 


Forward 
Gate-One-Terminal 
Current 
(See Note 
1) 


Forward 
Gate-Two·Terminal 
Current 
(See Note 
1) 
Reverse Gate-One-Terminal 
Current 
Reverse Gate·Two-Terminal 
Current 
Continuous 
Drain Current 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Free·Air 
Temperature 
(See Note 
2) 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Case Temperature 
(See Note 
3) 
Storage Temperature 
Range 


Lead Temperature 
1/16 
Inch from 
Case for 
10 Seconds 


30V 
30 V 
25 V 


10 mA 


10mA 


-10mA 
-lOmA 


50mA 


360 mW 


1.2W 


_65°C 
to 200°C 


300°C 


NOTES: 
1. 
Forward 
gate-terminal 
current 
is the current 
into 
a gate terminal 
with 
a forward 
gate-source voltage applied. 
This voltage is of 


such polarity 
that an increase in its magnitude 
causes the channel resistance to decrease. 
2. 
Derate linearly to 175°C free-air temperature 
at the rate of 2.4 mW/C. 


3. 
Derate linearly to 175°C case temperature 
at the rate of a mW/oC. 


TYPES 3N201. 3N202. 
3N203 


N-CHANNEl 
DUAL-GATE DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


VIBRIOS 
Drain-Source 
Breakdown 
Voltage 
10"10"A, 
VG1S' 
VG2S - -5 V 
25 
V 


V{BRIG1SSF 
Gate-Dne-Source 
Forward 
IG1:: lOrnA, 
VG2S' 
VOS' 
0, 
See Note 4 
6 
30 
V 


Breakdown 
Voltage 


Gate-One~Source 
Reverse 
-6 
-30 
V 
VIBRIGISSR 
IGl 
= -10 
mA, 
VG2S = VOS' 
0, 
See Note 4 
Breakdown 
Voltage 


Gate-Two-Source 
Forward 
VG1S" VOS' 
O. 
See Note 
4 
6 
30 
V 
VIBRIG2SSF 
Breakdown 
Voltage 
IG2 = 10 mA, 


Gate-Two-Source 
Reverse 


VG1S' 
VOS' 
O. 
See 
Note 
4 
-6 
-30 
V 
VIBRIG2SSR 
Breakdown 
Voltage 
IG2 = -10 mA, 


Gate-Dne-Terminal 
nA 
IGISSF 
VG1S = 5 V. 
VG2S = VOS = 0 
10 


Forward 
Current 


Gate-Dne-Terminal 
VG1S- -5V, 
VG2S=VOS=0 
-10 
nA 


IGISSR 
Reverse 
Current 
VG1S 
5 V, 
VG2S - VOS ~ O. 
TA 
150"C 
10 
"A 


Gate-Two-Terminal 
nA 
IG2SSF 
VG2S=5V, 
VG1S=VOS'0 
10 


Forward 
Current 


Gate-Two-Terminal 
VG2S - -5 V, 
VG1S - VOS = 0 
-10 
nA 
IG2SSR 
Reverse 
Current 
VG2S - -5 V, 
VG1S = VOS - O. 
TA-150'C 
-10 
"A 


I 


3N201 
Zero-Gate·Q 
ne· Vo Itage 
VOS' 
15V. 
VG1S=0, 
6 
30 


10S 
3N202 
mA 


Drain 
Current 
VG2S=4V, 
See Note 5 
I 
3N203 
3 
15 


Gate-One 
Source 


VG1Slolf} 
VOS' 
15V, 
VG2S' 
4 V, 
10 = 20v.A 
-0.5 
-5 
V 


Cutoff 
Voltage 


Gate-Two-Source 
VG2SIoffi 
VOS' 
15V, 
VG1S = 0, 
10' 
20"A 
-0.2 
-5 
V 
Cutoff 
Voltage 


VOS' 
15V. 
VG1S'0, 


I 


3N201 


Small-Signal 
Common-Source 
8 
20 
/Vlsi 
VG2S=4V. 
f = 1 kHz, 
3N202 
mmho 


Forward 
Transfer 
Admittance 


I 
See 
Note 
6 
3N203 
7 
15 


Crss 
Common-Source 
Short·Circuit 
VOS-15V, 
VG2S=4V, 
10 
- 
10 mA, 
0.005 
0.03 
pF 


Reverse 
Transfer 
Capacitance 
f"" 
1 MHz 


NOTES: 
4. 
All 
gate 
breakdown 
voltages 
are 
measured 
while 
the 
device 
is 
conducting 
rated 
gate 
current. 
This 
ensures 
that 
the 


gate-voltage-limiting 
network 
is func!ioning 
properly. 


5. 
This parameter must be measured using pulse techniques. 
tw c 300 ,us,duty cycle" 
2%. 


6. 
This parameter must be measured with bias voltages applied for less than 5 seconds to avoid overheating. 


3N201 
PARAMETER 
TEST CONOITIONS 
UNIT 
MIN 
MAX 


Common·Source 
NF 
4.5 
d8 
Spot 
Noise 
Figure 


VOO'18V, 
VGG=7V, 


Gps 


Small-Signal 
Common-Source 


f = 200 
MHz, 
See 
Figure 
1 
15 
25 
d8 


Insertion 
Power 
Gain 


BW 
Bandwidth 
5 
9 
MHz 


Gain-Control 
VOO-18V, 
"Gps = -30dBt. 


VGGIGCI 
0 
-3 
V 


Gate-Supply 
Voltage 
f = 200 
MHz, 
See 
Figure 
1 


t dGps is defined as the change in Gps from the value at VGG 
• 7 volts. 


"JEDEC 
registered data 


• 


• 


TYPES 3N201. 3N202. 
3N203 
N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


3N202 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 


Gps(conv) 
Small-Signal 
Conversion 
VDO=18V, 
fLO = 245 MHzt, 
15 
25 
d8 
Power Gain 


BW 
Bandwidth 
fRF = 200 MHz, 
See Figure 2 
4.5 
7.5 
MHz 


3N203 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 


Common-Source 
NF 
6 
dB 
Spot 
Noise 
Figure 
VDO=18V, 
VGG=6V, 
Gps 
Small-Signal 
Common-Source 
f = 45 MHz, 
See 
Figure 
3 
20 
30 
d8 
Insertion 
Power 
Gain 


BW 
Bandwidth 
3 
6 
MHz 


Gain-Control 
VDD-18V, 
.6.Gps 
30dB§, 
VGG(GCI 
0 
-3 
V 
Gate-Supply 
Voltage 
f "" 45 MHz. 
See 
Figure 
3 


FROM'5-nr 
SOURCE 
0.001 ~F 
I~PF 


Cl; 
Erie variable 
ceramic, 
4-30 
pF. 
set for"'" 22 pF 


C2: 
Erie variable ceramic, 4-30 
pF. set for"'" 10 pF 
Ll: 
4T. #14 copper, 
1/4"10, 
1/6" pitch 
L2: 
3T, #14 copper, 
1/4" 10, l/S" pitch 


RFC: 
Delevan No. 153712, 
1 ~H 


TYPES 3N201. 3N202. 
3N203 


N-CHANNEL 
DUAL INSULATED-GATE 


PLANAR SILICON FIELD-EFFECT TRANSISTORS 


211S--MH,'~'-""'-l 


INPUT 


FROM 
so.n 
SOURce 
1 
2,2pF 


45-MHI 


IF 
OUTPUT 
11' 
TO ]!).1I 


LOAD 


hUT 
12 pF 


9.1 
kH 
0001 
~F 
Toso.n 


VGG 
J: 


lOAD 


3kH 
L2 


5.6 pF 
I 


FROM 50-0 
I 
O.OOl-..F 


SOURce 
I 
I 
r 


I 


O.OOlIlF 


L1 
6.2 kH 
I 
120 n 


I 
II 
I,J, 


+ 18 v 


• 


• 


TYPES 3N201. 3N202. 
3N203 
N-CHANNEL 
DUAL INSULATED-GATE 
PLANAR SILICON 
FIELD-EFFECT TRANSISTORS 


3N201 
RELATIVE SMALL-SIGNAL 


POWER-GAIN 
v, 
GAIN-CONTROL 


GATE-SUPPLY VOLTAGE 


3N201 


SMALL-SIGNAL 
COMMON-SOURCE 
INSERTION POWER GAIN 


/ 


/ 
/ 
7?~~H~ 
-V 
C"''''; '0'01'" 


"00" 
18V 


t· 
200MH, 


C"'U'I",F'liI"'fl 
Adl"" 
IICG 10' 10 


1100' lav 
- 
IRF" 
200MH: 
----- 
/LD" 
2<lSMHz 
c"c"'I"'F'~fe2/ 
/ 


/ 
/ 


3N201 
COMMON-SOURCE 


SPOT NOISE FIGURE 
v, 


GAIN-CONTROL 


GATE-SUPPLY VOLTAGE 


1100' 18V 


,. 
200MH, 


Cucu".nF,9U"1 
\ 
"'--- 


3N203 
SMALL-SIGNAL 
COMMON-SOURCE 
INSERTION POWER GAIN 


v, GAIN-CONTROL 
SUPPLY VOLTAGE 
------ 


/ 


/ 


"00" 
18 II 


1-4SMHz 
_ 


/ 


C"C"'l,nF'lluteJ 
~~1 -10 
~s.-20 


TYPES 3N204. 
3N205. 
3N206 


N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


• 
Monolithic 
Gate-Protection 
Diodes 


• 
Low Crss . 
0.03 pF Max 


• 
High IYfsl. 
. 
. 
14,000 Ilmhos 
Typ 


The 
3N204, 
3N205, 
and 3N206 
are N-channel, 
depletion-type, 
dual-gate, 
metal-oxide-semiconductor 
transistors. 
They 
are 
protected 
from 
excessive 
input 
voltages 
by 
integrated 
back-lo-back 
diodes 
between 
gates 
and 
source, 
thus 


eliminating 
precautionary 
handling 
procedures 
required 
by unprotected 
MOS transistors. 
These transistors 
are ideally 


suited for many applications 
which 
previously 
only 
vacuum tubes could 
fulfill. 


The 
3N204 
is intended 
for 
use in VHF 
pre-amplifiers 
where 
linear, 
low-noise 
amplification 
is required. 
Its extremely 
low feedback 
capacitance 
permits 
high stable gain without 
the use of neutralization. 


The 
3N205 
is intended 
for 
use as a VHF 
mixer 
and 
is well suited 
for TV tuners. 
Its use as a mixer 
minimizes 
cross-modulation 
distortion 
and provides low-noise operation. 


The 
3N206 
is designed 
for 
application 
in tuned 
high-frequency 
amplifiers 
such 
as TV 
IF strips. 
Its extremely 
low 
feedback 
capacitance 
permits 
high stage gain and stability 
without 
the necessity 
for neutralization 
. 


ALL 
DIMENSIONS 
ARE 
IN INCHES UNLESS 


OTHERWISE 
SPECIFIED 


Drain-Gate-One 
Voltage 


Drain-Gate-Two 
Voltage 


Drain-Source 
Voltage 


Forward 
Gate-One-Terminal 
Current 
(See Note 
1) 


Forward 
Gate-Two-Terminal 
Current 
(See Note 
1) 


Reverse Gate-One-Terminal 
Current 
Reverse Gate-Two-Terminal 
Current 


Continuous 
Drain Current 
Continuous 
Device Dissipation 
at (or below) 2SoC Free-Air Temperature 
(See Note 2) 


Continuous 
Device Dissipation 
at (or below) 25°C Case Temperature 
(See Note 3) 


Storage Temperature 
Range 


Lead Temperature 
1/16 
Inch from 
Case for 
10 Seconds 


30V 
30 V 
25 V 


10mA 


10mA 


-10 
mA 


-10mA 


50mA 
360 mW 
1.2W 


_65°C 
to 200°C 


300°C 


NOTES: 
1. 
Forward 
gate-terminal 
current 
is the current 
into a gate terminal 
with 
a forward 
gate-source voltage applied. 
This voltage is of 
such polarity 
that an increase in its magnitude causes the channel resistance to decrease. 


2. 
Derate '~nearIV to 17S:C 
free-air temperature 
at the rate of 2.4 :;nwrc. 
3. 
Derate lInearly to 175 C case temperature 
at the rate of 8 mW! 
C. 


• 


• 


TYPES 3N204. 
3N205. 
3N206 
N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V(BRIOS 
Drain-Source Breakdown Voltage 
10-10"A, 
VG1S - VG2S - -5 V 
25 
V 


VIBRlG1SSF 


Gate-One-Source 
Forward 
IGl = 10 mA, 
VG2S = VOS = 0, 
See Note 4 
6 
30 
V 


Breakdown Voltage 


Gate-One-Source 
Reverse 


IGl 
= -10 
mA, 
VG2S = VOS = 0, 
See Note 4 
-6 
-30 
V 
V(BRIG1SSR 
Breakdown 
Voltage 


Gate-Twe-Source 
Forward 
IG2 = 10 mA, 
VG1S = VOS = 0, 
See Note 
4 
6 
30 
V 
VIBRIG2SSF 
Breakdown 
Voltage 


Gate-Twe-Source 
Reverse 
IG2 = -10 mA, 
VG1S = VOS = 0, 
See Note 4 
-6 
-30 
V 
VIBRIG2SSR 
Breakdown 
Voltage 


Gate-One-Terminal 


VG1S=5V, 
VG2S = VOS = 0 
10 
nA 
IG1SSF 
Forward 
Current 


Gate-One-Terminal 
VG1S - -5 V, 
VG2S-VOS-0 
-10 
nA 


IG1SSR 
Reverse 
Current 
VG1S - -5 V, 
VG2S - VOS - 0, 
TA-150°C 
-10 
"A 


Gate- Two-Terminal 
IG2SSF 
VG2S=5V, 
VG1S = VOS = 0 
10 
nA 


Forward 
Current 


Gate-TINe-Terminal 
VG2S - -5 V, 
VG1S-VOS=0 
-10 
nA 


IG2SSR 
Reverse 
Current 
VG2S - -5 V, 
VG1S - VOS - 0, 
TA-150°C 
-10 
"A 


Zero-Gate-O 
ne· Voltage 
VOS= 15V, 
VG1S = 0, 
I 


3N204 
6 
30 
IDS 
3N205 
mA 


Drain 
Current 
VG2S=4V, 
See Note 5 
I 
3N206 
3 
15 


Gate-One-Source 
VG1S(offl 
VOS= 15V, 
VG2S = 4 V, 
10 = 20"A 
-0.5 
-4 
V 


Cutoff 
Voltage 


Gate-Twe-Source 
VG2SIoffi 
VOS= 15V, 
VG1S = 0, 
'0 = 20"A 
-0.2 
-4 
V 
Cutoff 
Voltage 


VOS-15V, 
VG1S - 0, 
I 


3N204 


Small-Signal 
Common-Source 
10 
22 
IYIsI 
VG2S=4V, 
f::: 
1 kHz, 
3N205 
mmho 


Forward 
Transfer 
Admittance 
I 
See Note 
6 
3N206 
7 
17 


Crss 
Common-Source 
Short-Circuit 
VOS 
15V, 
VG2S-4V, 
to-lOrnA, 
0.005 
0.03 
pF 


Reverse 
Transfer 
Capacitance 
f'" 
1 MHz 


NOTES: 
4. 
All 
gate 
breakdown 
voltages 
are 
measured 
while 
the 
device 
is 
conducting 
rated 
gate 
current. 
This 
ensures 
that 
the 


gate-voltage-limiting 
network 
is functioning 
properly. 


5. 
This parameter must be measured using pulse techniques. tw 
= 300 jJS, duty cycle"';; 2%. 


6. 
This parameter must be measured with 
bias voltages applied for less than 5 seconds to avoid overheating. 


3N204 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
TVP MAX 


F 
Common-Source 
Spot 
Noise 
Figure 
3.5 
dB 


GO' 
Small-Signal 
Common-Source 
I nsertion 
Power 
Gain 
VOO= 18V, 
VGG=7V, 


20 
28 
1= 200 MHz, 
See Figure 
1 
dB 


B 
Bandwidth 
7 
12 
MHz 


VGGIGC) 
Gain-Control 
Gate-Supply 
Voltage 
VOO= 18V, 
dGp, = -30 dBl, 
0 
-2 
V 
1= 200 MHz, 
See Figure 
1 


F 
Common-Source 
Spot 
Noise 
Figure 
VOS-15V, 
VG2S-4V, 
5 
dB 


10= lOrnA, 
f '" 450 
MHz, 


Gp, 
Small-Signal 
Common-Source 
Insertion 
Power 
Gain 
See Figures 
2 and 
4 
14 
dB 


F 
Common-Source 
Spot 
Noise 
Figure 
VOS-15V, 
VG2S~4V, 
7 
dB 


10= lOrnA, 
1= 900 MHz, 


GO' 
Small-Signal 
Common-Source 
Insertion 
Power 
Gain 
See Figures 
3 and 
5 
12 
dB 


TYPES 3N204. 
3N205. 
3N206 


N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


3N205 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
MAX 


Gps(conv) 
Small-Signal 
Conversion 
Power 
Gain 
VDD'18V, 
fLO = 245 MHz~, 
17 
28 
d8 


8 
Bandwidth 
fRF' 
200 MHz, 
See 
Figure 
6 
4 
7 
MHz 


3N206 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 


F 
Common-Source 
Spot 
Noise 
Figure 
4 
d8 


Gp, 
Small-Signal 
Common-Source 
Insertion 
Power 
Gain 
VDD = 24 V, 
VGG ' 6 V, 
25 
35 
dB 
f = 45 MHz, 
See 
Figure 
7 


B 
Bandwidth 
3 
6 MHz 


VDD=24V, 
"Gp,' 
-30dB§, 
+0.6 
VGGIGCI 
Gain-Control 
Gate-Supply 
Voltage 
V 


f"" 
45 MHz, 
See 
Figure 
7 
-1.6 


r---- 


I 
I 
I 
I 
I 


~ 


.OOl~F 


FROM 50-n 
SOURCE 


l:P~1 


~~F 
I 
I 
I 


Cl I 
J;1 


IG2 


-l 
I 
I 
I 
I 
O.OO€-B~F 
TO 50-n 


LOAD 
I 
I 
I 
I 
_J 


Ct, 
C2. & C3: 
Leadless disc ceramic, 
O.OOt J,lF 


C4: 
AReO 
462, 5-80 pF. or equivalent 
L1; 
3T #18. 
3/16-inch-die 
aluminum 
slug 


L2: 
9T #20, 3/16-inch-dia 
aluminum slug 


• 


• 


TYPES 3N204. 
3N205. 3N206 
N-CHANNEl 
DUAL-GATE DEPLETION-TYPE 


INSULATED-GATE 
FiElD-EFFECT TRANSISTORS 


:-c~)E--r------' 


: 
62 kn 
C5 


o 
-I--J 


I 
L2 
I 
I 
I 
f---t1------1 E-~O_----j 


SEE PICTORAL 
DRAWING 
IN 


FIGURE 
4 


VG1S 
(ADJUST 
FOR 
10 • 10 mAl 
CIRCUIT 
COMPONENT 
INFORMATION 


Cl 
thru 
C4: 
See Figure 
3D, Note 
0 


C5: 
0.001 
J.lF lead less disc capacitor 


C6 thru C1Q: 
Allen-Bradley 
F5AU 
O.OOl}.lF 
feed-through 
capacitors 


L1 & L2: 
See Figure 30 


r----- 
I 
I 
I 
I 


~2 


I 
I 
I 
I 
I 
I 
I 
I 
I 
IL 
_ 


--P------i- --r-- 


Cl 
I 
C4 


I 
1-_.1---1 
TUT 
I 


SEE PICTORAL 
ORAWII\1G 
IN 


FIGURE 
5 
I 
I 
I 
________ 
J 


I 
I 
I 
IL 
_ 


Cl 
& C5: 
0.001 
JlF ceramic 
disc capacitor 


C2, C4, & C6: 
0.001 
JlF lead less 
disc capacitor 


C3 & C7: 
Johanson 
3901, 
'·15 
pF, 
or equivalent 


L1 & L2 are 
1/4 inch slotted cyclinders, 
3/16 inch inside diameter, with 
a shorting 
ring adjusted by 8 
nylon screw. Minimum 
slot lengths are 3/4 inch for 
L 1 and 1 inch for 
L2. 


AFC: 
lOT 
#30, 
3/16 
inch 
dia, 5/16 
inch 
in length 


NOTE 
A: 
This 
terminal 
is provided 
for gain control, 
if desired. 
If not 
used for this purpose, 
it should 
be left 
open. 


-:Ji 


I 
I 
I 
I 
I 
I 


C6 
I 


L-.L:::\ 
TO 50-n 


~LOAO 
I 
I 
__ 
J 


TYPES 3N204. 
3N205. 
3N206 


N-CHANNEL 
DUAL-GATE DEPlETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


NOTES: 
A. All dimensions 
are in inches. 
B. The removable 
top of test fixture 
is 
not shown. 


C. For clarity. the 62 kn 
resistor. the 


source 
and gate-2 socket pins, and 


insulating stand-off 
terminals 
llooT) 
soldered into the fold of L1 and L2 
respectively for mechanical support, 
are not shown in view A. 
D. C1 and 
C2 IC3 and C41 consist 
of 
shim brass and the "e" portion of l 1 
IL2) separated 
by air and the mylar 
tape covering the "e" portion 
of L1 
IL2}. 


I- 11-+- 2...-...1.- 11 J 
1- 
16 
8 
I 
161 


I 
: 
T 
I 
I 
-I•• 
~ /+---- i- 


6-32 TAP FOR NYLON SCREWS 
••••I:!! 
t/"-t---- -t 


•...I:!! 
'-- 
.--I-.L 


r-+ 
T 
I 
co/:!! 
I 
-.L __+ 
i 


1tNMI .. 
IL__ 
l 


~-2~ 


-Ia> 


-!.. ,...----------, 
-rr - 
+ #10 DRILL 
MIa>+-+ 
MIa>+-+ 
L 
I 
1.-~+-liz-+t-.l 
~VIEWA 


t~ .y 
~rB·I-t ,-j-I t 
I' I 
1'( 
,,~~ 


(BEFORE BENDINGI 
r 
-I•• 


NOTE: 
E. The 
four 
views surrounding the 
center 
view are as they would appear 
before the metal is bent up to form 
the sides. 
• 


• 


TYPES 3N204. 
3N205. 
3N206 
N-CHANNEL 
DUAL-GATE 
DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


NOTES: 
A. All dimensions Ife in inches. 
B. The remoyab~ 
top of test fixture is 
not shown. 


C. l1 and l2 are attached to the back 
of 
the 
test 
fixture 
by 
insulating 


stand-off 
terminals 
11OOT) 
located 


as shown. 


O. The 
four 
views surrounding the 
center 
view are as they wou Id appear 


before the metal is bent up to form 
the sides. 
l-+Jl+~ 
16 
16 


--r8 G) 


""I~ 


:Li·{: 


GND 
1OICO 
GND 
GND 
;l. 
11-+-1-+.:l. 
8 
4 
2 
8 


-------2+ 


TYPES 3N204. 
3N205. 
3N206 


N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


3·V rms. 245-MHz 
LOCAL OSCILLATOR 


INPUT FROM 50-n 


SOURCE 


200-MHz 
AF INPUT 


FROM 
so·n 


SOURCE 
~ 


TYPE" J" 
«i.MHl 


SLUG 
IF 
lJ' 
df1 


""OIA 
DU 
~050.n 


5 T 
lOAD 
.JO 
J 


22 


.' 


Cl; 
Leadless disc ceramic, 
0.001 
IJ.F 


C2: 
Leadlsss 
disc ceramic, 
0.01 
IJ.F 
ll: 
aT #28. 5/32-incn·dia 
fOf"m, type "J" slug 
L2: 
9T #28. 5/32-incl'1-dia form, tYpe "J" slug 


.-------j 
(- -----) E-----, 


: 
470 pF 
470 pF 
: 


I 
: 
10 kll 
I 


: 
8.2 Mll 
5.6 Mll 
ri 
I 
C1 


~PF 
2.2Mll 


I 
I 
) 
I 
I 
IL 
_ 


.., 
I 
I 
I 
I 
I 
QT050.ll 
Y' 
LOAD 
I 
I 
I 
270!l 
I 
I 
I 
I 
I 
----------_-! 


Cl: 
La.dl.55 
disc ceramic, 
0.001 
jJF 


C2: 
Leadlss, 
disc ceramic. 
0.01 
IJ.F 
L1: 
aT #28, 
5/32·inch-dia 
form, type "r 
slug 
L2: 
9T:It 28. 5/32·inch-die form, type "J" slug 


• 


• 


TYPES 3N204. 
3N205. 
3N206 
N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


30204 


RELATlVE 
SMAll·SIGNAl 


POWER GAIN 


30204 


SMAlL·SIGNAl 
CQMMON.sOURCE 


INSERTION 
POWER 
GAIN 


VODa 
18Y 


1-200MHI 


C,rcUlt 
,n F,gure 
1 


",- 


- 


FIGURE 8 


3N204 


COMMON·SOURCE 
SPOT 
NOISE 
FIGURE 
w 


GA1N.cONTROl 
GATE·SUPf'L 
Y VOLTAGE 


VOo-18 
V 


fa 
200 MHz 


Circuit 
in Figunl 


\ 
" 


o 
-2 
_1 
0 
1 
2 
3 
.• 
5 
6 
7 
B 


VGGIGCI-Ga,n.Control Gale-Supplv Voltq-V 


/ 
/ 


I 
VoO.o18V 


fRF" 
200 MHz 
I 


'LO-245MHz 


Circ:vitin 
FigureS 


/ 
I 


VOD" 
18 
V 
,·200MHI 
CueUlI,"F,gu" 
1 


AdJuu 
VGG 
for 
10 


l 10 


~J -10 


3N204 


OPTIMUM 
SPOT 
NOISE 
FIGURE 
w 


FREQUENCY 


SIIlI Note 
7 


V 


3N206 
SMAlL·SIGNAL 
COMMON·SOURCE 


INS£ATlON 
POWER 
GAIN 
w 


GAIN·CONTROL 
GATE·SUPPL 
Y VOLTAGE 


VoO-24V 
f·45MHI 
Circ::ui1inF9-'re7 --- 


/ 
1/ 


/ 
I 


20! 
10 
~ 


~ 
-10 
a 
'" 
-20 


....• 


-6","",-204 


VGGIGCI-<Mi,..eonuol 
Gal.Supplv Vol._V 


TYPE 3N207 


DUAL P-CHANNEL 
ENHANCEMENT-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 


TWO ENHANCEMENT-TVPEt 
MOS SILICON 
TRANSISTORS 


WITHIN 
A SINGLE 
MONOLITHIC 
CHIP 


For Applications 
Requiring 
Very 
High Input 
Impedance, 
Such as 
Series and Shunt 
Choppers, 
Multiplexers, 
and Commutators 


• 
Designed to be Interchangeable 
with 
General 
Instrument 
Type 
MEM551 


• 
Channel 
Cut Off 
with 
Zero Gate Voltage 


• 
Substrate 
Connection 
Provides 
Flexibility 
in Biasing 


• 
Similar 
Diode-Protected 
Version 
Available 
3N208 


• 
Matched 
on V GS 


0.'60r 


"0"240i- 
0017~OOO1DI. 


--j 
.'" r 
-.oo, 


I 
MAX 
I[I~! 
~Dl'" 
=~DIA 
0,30S 
0.33S 
L 
=~ 
~.~g-J:O~I~ j 


1 
DRAIN 
1 


2 
SOURCE 
1 


3 
GATE 
1 


4 
SUBSTRATE 


5 
GATE 
2 


6 
SOURCE 
2 


7 
DRAIN 
2 


8 
NO 
INTERNAL 


CONNECTION 


Curve-tracer 
testing 
and 
static-charge 
buiidup 
are common 
causes of damage 
to insulated-gate 
devices. 
Permanent 
damage 
may result 
if either 
gate-voltage 
rating 
is exceeded 
even for extremely 
short 
time periods. 
Each transistor 
is 


protected 
during shipment 
by a gate-shorting device, which should be removed only during testing and after permanent 


mounting 
of the transistor. 
Personnel 
and equipment, 
including 
soldering 
irons, should 
be grounded. 


Drain-Gate 
Voltage 


Drain-Source 
Voltage 


Forward 
Gate-Source 
Voltage 
Reverse Gate-Source 
Voltage 


Continuous 
Drain 
Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 1) 


Storage Temperature 
Range 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 


EACH 
TOTAL 


TRANSISTOR 
DEVICE 
-25 V 
-25 V 
-25 V 
25 V 
-l00mA 
300mW 
600mW 
_65°C 
to 200°C 


_300°C_ 


NOTE 1: 
Derate linearly to 175°C free-air temperature at the rates pf 2 mW/oC for each transistor and 4 mW/oC for the total devices. 


·JEDEC registered data. This data sheet contains all applicable registered data in effect at the time of publication. 
"'Enhancement·mode 
operation 
entails the use of a forward 
gate-source .•.• 
oltage to increase drain 
current 
from 
lOSS. the drain 
current 
at 


VGS" 
0, 
as opposed 
to 
depletion·mode 
operation 
wherein 
8 
re.•.• 
erse 
gate·source 
.•.• 
oltage 
is 
used 
to 
decrease drain 
current. 
An 
enhancement-type 
transistor is in the "off" 
state at VGS •• 0 and hence will not operate normally 
in the depletion 
mode. 


• 


• 


TYPE 3N207 
DUAL P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 


*electrical characteristics 
at 25°C free-air temperature 
(unless otherwise noted) 


individual transistor characteristics 
(see note 2) 


PARAMETER 
TEST CONDITiONS 
MIN MAX UNIT 


VGS' 
-25 
V, 
VDS' 
0 
-4 
pA 
IGSSF 
Forward 
Gate-Terminal 
Current 
TA-150°C 
nA 
VGS' 
-25 
V, 
VOS·O, 
-200 


IGSSR 
Reverse 
Gate·Terminal 
Current 
VGS-25V, 
VOS - 0 
4 
pA 


VOS· 
-20 
V, 
VGS - 0 
-10 
nA 


lOSS 
Zero-Gate-Voltage 
Drain Current 


VOS· 
-20 
V, 
VGS' 
0, 
TA 
150°C 
10 
~A 


ISOS 
Zero-Gate-Voltage 
Source 
Current 
VSO - -20 
V, 
VGO ~ 0 
-10 
nA 


VGSlthl 
Gate-Source 
Threshold 
Voltage 
VOS· 
-15 
V, 
10'-1O~A 
-3 
-6 
V 


'0(00) 
On-State 
Drain Current 
VDS' 
-15 
V, 
VGS· 
-15 
V, 
See Note 3 
-1.5 
mA 


'ds(onr 
Small-Signal 
Drain-Source 
On-State 
Resistance 
VGS' 
-15 
V, 
10 -0, 
f - 
1 kHz 
40Q 
n 


Ciss 
Common-Source 
Short-Circuit 
Input 
Capacitance 
VOS - -20 
V, 
VGS - 0, 
f - 
1 MHz 
4 
pF 


Crss 
Common-Source 
Short-Circuit 
Reverse 
Transfer 
Capacitance 
VOS·O, 
VGS' 
0, 
f::: 
1 MHz 
2.5 
pF 


VOS - 
20V, 
VGS - 0, 
f -1 
MHz, 
3 
pF 
Cds 
Drain-5ource 
Capacitance 
See Note 4 


PARAMETER 


IvGS1-vGS21 
Gate-Source 
Voltage 
Differential 


TEST CONDITIONS 


VOS - -15 
V, 
10· 
-250 
~A 


NOTES: 
2. 
For 
all individual-transistor 
measurements 
except 
Cds. 
the 
drain, 
source, 
and 
gate 
leads 
of the 
transistor 
not 
under 
test 
and the 


common 
substrate 
are grounded. 
For testing 
lSDS' 
ground 
is the drain 
of the transistor 
under 
test but 
for all other 
measurements, 


it is the source. 


3. 
This parameter 
must 
be measured 
using pulse 
techniques. 
tw '"' 300 
lAS, duty 
cycle" 
2%. 


4. 
Cds 
measurement 
employs 
a three·terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
case and 
all terminals 
of both 


transistors 
except 
the drain 
and source 
of the transistor 
under 
test 
are connected 
to the guard 
terminal 
of the bridge. 


5. 
Transist.>r 
matching 
characteristics 
are measured 
with 
both 
sources 
connected 
to the substrate. 


°JEDEC 
registered 
data 


TYPE 3N20B 
DUAL P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 


TWO DIODE-PROTECTED 
ENHANCEMENT-TYPEt 
MOS SILICON TRANSISTORS 
WITHIN A SINGLE MONOLITHIC 
CHIP 


For Applications 
Requiring 
Very High Input 
Impedance, 
Such as 
Series and Shunt Choppers, 
Multiplexers, 
and Commutators 


• 
Designed to be Interchangeable 
with General 
Instrument 
Type MEM550 


• 
Channel 
Cut Off with Zero Gate Voltage 


• 
Substrate 
Connection 
Provides Flexibility 
in Biasing 


• 
Internally 
Connected 
Diode Protects 
Gate from Damage due to Overvoltage 


• 
Version Available without 
Diode Protection 
... 
3N207 


descri ption 


This device is designed 
for applications 
requiring 
very high input impedance, 
such as choppers, 
commutators, 
and logic 
switches. 
Each transistor 
is protected 
from excessive 
input voltage 
by a shunting 
diode 
connected 
from its gate to the 
substrate. 
This 
eliminates 
the 
need 
for most 
precautionary 
handling 
procedures 
associated 
with 
unprotected 
MOS 


devices. 


1 
DRAIN 
1 


2 
SOURCE 
1 


3 
GATE 
1 


4 
SUBSTRATE 


5 
DRAIN 
2 


6 
SOURCE 
2 


7 
GATE 
2 


B 
NO INTERNAL 


CONNECTION 


Drain-Gate 
Voltage 


Drain-Source 
Voltage 


Continuous 
Forward 
Gate-Terminal 
Current 


Continuo'us 
Reverse 
Gate-Terminal 
Current 


Continuous 
Drain 
Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 1) 


Storage Temperature 
Range 
_ _ _ . 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
.. 


i 


EACH 
TOTAL 


TRANSISTOR 
DEVICE 
-25 V 
-25 V 


-0.1 mA 
10mA 


-100 
mA 
300mW 
600mW 


_65°C 
to 200°C 


_ 
300°C-- 


NOTE 1: 
Derate linearly to 17SoC free-air temperature at the rates of 2 mWiC for each transistor and 4 mW/oC for the total device. 


"JEDEC registered data. This data sheet contains all applicable registered data in effect at the time of publication. 
tEnhancement-mode 
operation 
entails the use of a forward .gate-source voltage to 
increase drain 
current 
from 
lOSS. the drain 
current 
at 
V GS • O. 8S opposed 
to 
depletion-mode 
operation 
wherein 
a 
reverse gate-source 
voltage 
is 
used 
to 
decrease drain 
current_ 
An 


enhancement-type 
transistor 
is in the "off" 
state at VGS - a and hence will 
not operate normally 
in the depletion 
mode. The protective 
shunting diode is reverse-biasedby the application 
of forward gate-source voltage. 


- 


• 


TYPE 3N208 
DUAL P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTOR 


PARAMETER 
TEST 
CONOITIONS± 
MIN 
MAX 
UNIT 


VIBRIGSSF 
Forward 
Gate-Source 
Breakdown 
Voltage 
IG = -0.1 
mA, 
VOS: 
O. 
See Note 2 
-30 
V 


VGS 
c -15 
V. 
VOS 
c 0 
1 
nA 


IGSSF 
Forward 
Gate-Terminal 
Current 
VGS 
- 
15V. 
VOS 
- O. 
TA 
150 
C 
2 
.A 


VOS 
- -20 
V. 
VGS 
- 0 
-10 
nA 


lOSS 
Zero-Gale-Voltage 
Drain 
Current 
VOS 
- 
20V. 
VGS 
- O. 
TA 
150 
C 
10 
"A 


ISOS 
Zero-Gale-Voltage 
Source 
Current 
VSO 
- -20 
V. 
VGO' 
0 
-10 
nA 


VGSlthl 
Gate-Source 
Threshold 
Voltage 
VOS 
- 
15V. 
10 - 
1O.A 
3 
6 
V 


10(on) 
On-State 
Drain Current 
VOS 
- 
15V. 
V.GS- 
15V. 
See Note 3 
1.5 
mA 


rds(on) 
Small-Signal 
Drain-Source 
On-State 
Resistance 
VGS 
- -15 
V. 
10 - O. 
f - 
1 kHz 
400 
n 


Giss 
Common-Source 
Short-Circuit 
Input 
Capacitance 
VOS 
-20V. 
VGS 
- O. 
f - 
1 MHz 
4 
pr 


Crss 
Common-Source 
Short-Circuit 
Reverse Transfer 
Capacitance 
VOS 
- O. 
VGS 
- O. 
f - 
1 MHz 
2.5 
pF 


Cds 
Drain-Source 
Capacitance 
VOS 
c -20 
V. 
VGS' 
O. 
f = 1 MHz, 
3 
pF 


See Note 4 


NOTES: 
2. 
To 
ensure 
that 
the 
gate-shunting 
diode 
is functioning 
properly. 
this 
voltage 
is measured 
while 
the 
devIce 
is conducting 
rated 


forward 
gate·terminal 
current. 


3. 
This parameter 
must 
be measured 
using 
pulse 
techniques. 
tw - 300 J.ls, duty 
cycle", 
2%. 


4. 
Cds 
measurement 
employs 
a three·terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
case 
and 
all terminals 
of both 


transistors 
e;w;cept the drain 
and 
Source 
of the 
transistor 
under 
test 
are connected 
to the guard 
terminal 
of the bridge. 


·JEOEC 
registered 
data 


tFor 
all measurements 
except 
Cds, 
the 
drain, 
source, 
and 
gate 
leads 
of 
the 
transistor 
not 
under 
test 
and 
the common 
substrate 
are grounded. 


For 
testing 
ISOS. 
ground 
is the drain 
of the transistor 
under 
test 
but 
for all other 
measurements, 
it is the source 


TYPES 3N211, 3N212, 3N213 
N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


• 
Monolithic 
Gate-Protection Diodes 
• 
Low Crss . 
0.05 pF Max 
• 
High IYfsl. 
. 
. 30,000 Ilmhos Typ for 3N211 and 3N212 


The 3N211, 3N212, 
and 3N213 
are N'channel, 
depletion·type, 
dual'gate, 
metal·oxide-semiconductor 
transistors. 
They 
are 
protected 
from 
excessive 
input 
voltages 
by 
integrated 
back-ta-back 
diodes 
between 
gates 
and 
source, 
thus 
eliminating 
precautionary 
handling 
procedures 
required 
by unprotected 
MOS transistors. 


The 3N213 
is designed 
for application 
in tuned 
high-frequency 
amplifiers 
such as TV IF strips. 
Its extremely 
low 


feedback 
capacitance 
permits 
high stage gain and stability 
without 
the necessity 
for neutralization. 


*mechanical data 


ALL 
DIMENSIONS 
ARE 


IN INCHES 
UNLESS 


OTHERWISE 
SPECIFIED 


Drain-Gate-0ne 
Volt2ge 
Drain-Gate-Two 
Voltage 
Drain-Source 
Voltage 
Forward 
Gate·One-Terminal 
Current 
(See Note 1) 
Forward 
Gate-Two-Terminal 
Current 
(See Note 1) 
Reverse Gate-Dne-Terminal 
Current 
Reverse Gate-Two·Terminal 
Current 
Continuous 
Drain 
Current 
. 


Continuous 
DeVice DIssipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 
Continuous 
Device DiSSipation at (or below) 25°C Case Temperature 
(See Note 3) 
Storage Temperature 
Range 
. 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 


3N211 
3N213 
3N212 
35 V 
40 V 
35V 
40V 
27 V 
35 V 
_10mA_ 
_10mA 
_ 
_ 
-10mA_ 
_-10mA_ 
-50mA- 
-360mW- 
_1.2W _ 


_ 65°C to 200°C 
_300°C_ 


NOTES: 
1. Forward 
gate-terminal 
current 
is the 
current 
into 
a gate terminal 
with 
a forward 
gate-source 
voltage 
applied. 
This 
voltage 
is of luch 


polarity 
that 
an Increase 
in it. magnitude 
cause. 
the channel 
r•• i.tance 
to decr.ase. 


2. D.rate 
lin.arly 
to 
17SoC 
free-air 
temperature 
at the rate 
of 2.4 mWf'C_ 
3. Derate 
linearly 
to 
17SoC 
case temperature 
at the rate 
of 8 mWfC. 


- 


- 


TYPES 3N211. 3N212, 3N213 
N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


3N211 
3N212 
3N213 
PARAMETER 
TEST CONOITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Drain-5ource 
10 "lO~A, 
VG1S' 
VG2S' 
-4 
V, 
27 
3S 
V 
VIBAIOS 
27 
Breakdown 
Voltage 
t - 5 s 


Instantaneous 
Drain·Source 
10 "lO~A, 
VG1S" 
VG2S' 
-4 
V 
2S 
2S 
30 
V 
V(BAIOS 
Breakdown 
Voltage 


Gate-Dne-Source 
Forward 
IGI = lOrnA, 
VG2S" 
VOS' 
0, 
6 
6 
6 
V 
V(BAIGISSF 
Breakdown 
Voltage 
See N..ote 4 


Gate-Doe-Source 
Reverse 
IGl =-10mA, 
VG2S' 
VOS • 0, 
-6 
V 
VlBAlG1SSA 
-6 
-6 
Breakdown 
Voltage 
See Note 4 


Gate- Two-Source 
Forward 
IG2"10mA, 
VG1S' 
VOS = 0, 
6 
6 
6 
V 
VIBAIG2SSF 
Breakdown 
Voltage 
See Note 4 


Gate-Two-Source 
Reverse 
IG2" 
-lOrnA, 
VG1S - Vos 
- 0, 
-6 
-6 
-6 
V 
VIBAIG2SSA 
Breakdown 
Voltage 
See Note 4 


Gate-Dne-Terminal 
VG1S= 
SV, 
10 
10 
10 
nA 
IG1SSF 
Forward 
Current 
VG2S' 
VOS = 0 


VG1S' 
-S 
V, 
VG2S" 
VOS' 
0 
-10 
-10 
-10 
nA 
Gate-One- Terminal 
'G1SSA 
Reverse 
Current 
VG1S· 
-S 
V, 
VG2S' 
VOS' 
0, 
TA=150°C 
-10 
-10 
-10 
~A 


Gate-Two- 
Terminal 
IG2SSF 
VG2S'SV, 
VG1S = VOS = 0 
10 
10 
10 
nA 
Forward 
Current 


VG2S" 
-S 
V, 
VG1S' 
VOS' 
0 
-10 
-10 
-10 
nA 
Gate- Two-Terminal 
VG2S" 
-S 
V, 
VG1S' 
VOS" 
0, 
IG2SSA 
Reverse 
Current 
TA"l50°C 
-10 
-10 
-10 
~A 


10S 
Zero-Gate-One--Voltage 
VOS"lSV, 
VG1S" 
0, 
6 
40 
6 
40 
6 
40 
mA 
Drain Current 
VG2S-4V, 
See Note 5 


Glte-Dne-Source 
VOS'lSV, 
VG2S-4V, 
VG1SIoffi 
-O.S 
-S,S 
-{),S 
-4 
-O,S 
-S,S 
V 


Cutoff 
Voltage 
10'20~ 


Gate·Two-Source 
VOS'lSV, 
VG1S" 
0, 
,VG2S(olll 
-0,2 
-2.S 
-{).2 
-4 
-0.2 
-4 
V 
Cutoff 
Voltage 
10-20~A 


Small-Signal Common-Source 
VOS"lSV, 
VG1S" 
0, 


1v1.1 
VG2S' 
4 V, 
f = 1 kHz, 
17 
40 
17 
40 
lS 
3S 
mmho 
Forward 
Transfer 
Admittance 
See Note 6 


Common-Source 


Crss 
Short-Circuit 
VOS-1SV, 
VG2S"4V, 
O,OOS 
O,OS 
O,OOS 
O.OS 
O.OOS 
O.OS 
pF 
10"1 
mA, 
1'1 
MHz 
Reverse 
Transfer 
Capacitance 


NOTES: 
4. 
All 
gat. 
br.akdown 
voltages 
are 
m.asured 
while 
the 
d ••••ic. 
is 
conducting 
rated 
gat. 
current. 
This 
.nsur.s 
that 
the 


gate.voltage·llmiting 
network 
is functIoning 
properly. 


5. 
This parameter 
must 
be me.sured 
using pulse 
t.chniQUes. 
tw - 300 JJs, duty 
cycle 
<; 2%. 


6. 
This 
paramet.r 
must 
be measured 
with 
bias voltages 
applied 
for 
less than 
5 seconds 
to avoid 
overheating. 
Th. 
signa' 
is applied 
to 
gate 
1 with 
gate 2 at a-c ground. 


TYPES 3N211. 3N212, 
3N213 


N-CHANNEL 
DUAL-GATE 
DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT 
TRANSISTORS 


3N211 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
TYP 
MAX 


F 
Common-Source 
Spot 
Noise 
Figure 
4 
dB 


Gps 
Small-Signal 
Common-Source 
Insertion 
Power 
Gain 
VOO = 24 V, 
VGG=6V, 
29 
37 
dB 


Bandwidth 
f = 45 MHz, 
See 
Figure 
5 
3.5 
6 
MHz 
B 


VOO=24V, 
6Gps = -30 dBt 
+1 
VGGIGCI 
Gain-Control 
Gate-Supply 
voltage 
V 
f "" 45 MHz, 
See Figure 
5 
-1 


F 
Common-Source 
Spot 
Noise 
Figure 
3.5 
dB 


Gps 
Small-Signal 
Common-Source 
I nsertion 
Power 
Gain 
VOO=18V, 
VGG = 7 V, 
24 
35 
dB 


B 
Bandwidth 
f = 200 MHz, 
See 
Figure 
6 
5 
12 
MHz 


VGGIGCI 
Gain-Control 
Gate-Supply 
Voltage 
VOO=18V. 
6Gps = -30 dBt. 


0 
-2 
V 
f = 200 
MHz, 
See Figure 
6 


F 
Common-Source 
Spot 
Noise 
Figure 
VOS=15V, 
VG2S=4V, 
5 
dB 


10: 
15rnA. 
f:: 450 
MHz, 
Gps 
Small-Signal 
Common-Source 
I nsertion 
Power 
Gain 
See Figures 7 and 9 
21 
dB 


t 6Gps 
at 45 MHz 
is defined 
as the change in Gps from the value at VGG 
'" 6 volts. 


t6Gpi 
at 200 
MHz 
is defined as the change in Gps from 
the value at VGG = 7 volts. 


3N212 
PARAMETER 
TEST CONDTIONS 
UNIT 


MIN 
MAX 


Gps(conv) 
Small-Signal 
Conversion 
Power 
Gain 
VOO=18V, 
'LO = 245 MHz§, 
21 
28 
dB 


B 
Bandwidth 
fRF • 200 MHz. 
See 
Figure 
8 
4 
7 
MHz 


3N213 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 


F 
Common-Source 
Spot 
Noise 
Figure 
4 
dB 


Gps 
Small-Signal 
Common-Source 
Insertion 
Power 
Gain 
VOO=24V. 
VGG=6V. 
27 
35 
dB 


B 
Bandwidth 
f = 45 MHz. 
See 
Figure 
5 
3.5 
6 
MHz 


VOO=24V. 
6Gps - -30 
dBt. 
+1 
VGGIGC) 
Gain-Control 
Gate-Supply 
Voltage 
V 
f = 45 
MHz, 
See 
Figure 
5 
-1 
• 


- 


TYPES 3N211. 3N212. 
3N213 
N-CHANNEL DUAL-GATE DEPLETION-TYPE 
INSULATED-GATE FIELD-EFFECT TRANSISTORS 


3N211 
SMALL-SIGNAL COMMON-SOURCE 
INSERTION POWERGAIN 


40 


30 


20 


lD 
"0I 
10 
c: 
~ 
:;; 
0 
;: 
0 
Cl. 
-10 


!"c. 


C) 
-20 


-30 


./ 
I 
/ 


1/ 


I 
/ 
) 
VDD = 24 V 
1=45MHz 
- 
...-/ 
Circuit 
in Figure 
5 


I 
I 
I 
I 


3N211 
COMMON-SOURCESPOTNOISE FIGURE 


9 


8 


lD! 
'5 
6 
0> 
Ii: 
:l: 
5 
·0z 
4 
I.•. 


3 


2 


J 


I 
I 
I 
I 
I 


VDD = 18V 
- 
1=200MHz 
Circuit in Figure 6 
- 


\ 
r--- 


VGG(Gc)-Gain-Control 
Gate-Supply Voltage-V 


FIGURE 3 


10 


lD 
0 
l' 
c: 
-10 
~ 
:;; 


-20 
;: 
0 
Cl. 
" -30 
>.~ 
a; 
a:: 
-40 


I 
1i 
C) 
-50 
<I 


-60 


/' 


....- 


7 
VDD=18V 
1=200MHz 
- 
ICircu;t in Figure 6 


6 


5 


co 
4 
"0 
I~" 
0> 
3 
Ii: 
" 
·0z 
2 
I.•. 


SeeNote7 


II 
/ 
/7 
~ 


I-Frequency-MHz 


FIGURE 4 


TYPES 3N211. 3N212. 
3N213 
N-CHANNEL 
DUAL-GATE 
DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT 
TRANSISTORS 


1---4-;0~;j(- -----) t~7~;F-1 
I 
: 


: 
10k!! 
I 


I 
8.2M\! 
5.6 Mil 
~ 
I 
-.L 
; 
I 
C1 


~PF 
2.2M!! 


I 
I 
I 
I 
I 
IL 
_ 


Cl; 
Leadless 
di5C ceramic, 
0.001 
IlF 


C2: 
La.dlass 
disc 
ceramic, 
0.01 
IlF 


L 1: aT # 28, 5/32·inch·dia 
form. tYpe "J'" slug 


L2: 
9T 
# 28, 5/32·inch·dia 
form, 
tYpe "J" slug 


r--- ----1 


I 
10 kn 


I 
I 


~ 


.OO1~F 
FROM 50-n 


SOURCE 
I 
27PFI 
L__ 


E- l 


I 
I 


0.041~F 
TO so-n 
LOAD 
I 
I 
_.-J 


Cl. 
C2, & C3: 
Leadless 
disc ceramic, 
0.001 
IlF 
C4: 
AReO 462. 5-80 pF. or equivalent 


L 1: 
3T #18, 3/16-inch-die 
aluminum 
slug 


L2: 
aT #20. 3/16-inch-die 
aluminum 
slug 


-, 


I 
I 
I 
I 
I 
$T050.n 
LOAD 


I 
I 
I 
I 
I 
I 
I 
I 
I • 


- 


TYPES 3N211. 3N212. 3N213 
N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


i-~;-)r-r------' 


I 
62 kO 
C5 


SEE PICTORAL 


DRAWING 
IN 


FIGURE 
9 


I 
I 
I 
I 
I 
I 
I 
I 
IL 
S7-j 


VG1S 


(ADJUST 
FOR 10' 
10 mAl 


CIRCUIT 
COMPONENT 
INFORMATION 


Cl thru 
C4; 
See Figure 9, Note 
0 


C5: 
0.001 jJF leadless disc capacitor 
C6 thru Cl0: 
Allen 
Bradley FSAU 0.001 jJF feed-through 
capacitors 


L 1 & L2: 
See 
Figure 
9 


,------------- 


250-mV 
245-MHz 
I 
1 rF 


LOCAL 
OSCiLLATOR tF:' 
INPUT 
FROM 


50-0 
SOURCE 
I 
Cl 


R~OI~~~; 
~ 
4ti 


F 
0_001.F 


FROM50-l1 YI 


SOURCE 
I 
I 
L2 


L__ 
_ 


I 
I 
I 
I 
L 
~ 


L1 
7T #34, 1/4·inch dia. aluminum slug 


L2: 
5 l/2T 
#20, 
1/4·inch 
dia, aluminum slug 
L3: 
7T #24, 1/4 inch dia, air core 


Cl: 
Area type 462. 5-80 pF 
C2: 0.001 jJF lead less disc 
C3: 0.01 jJF leadless disc 


TYPES 3N211. 3N212. 3N213 
N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


NOTES: 
A. All dimensions 
are in inches. 


B. The removable 
top of test fixture 
is 
not shown. 
C. For clarity, 
the 62 kn 
resistor, 
the 
source 
and 
gate-2 socket 
pins, and 


insulating 
stand-off 
terminals 
(loon 


soldered into the fold of II and l2 
respectively 
for mechanical 
support. 


are not shown in VteW 
A. 


O. Cl 
and C2 (C3 and C41 consist of 
shim brass and the "C" portion of L1 
(L2) 
separated 
by air and the mylar 
tape 
covering 
the "C" 
portion 
of L1 
IL2). 


I- .!!-+- ..i. 
.!!. J 
,- 
16 
8 
I 
161 


I 
I 
T 
I 
I 
~IN 
~ /+---- -t 


6-32 TAP FOR NYLON SCREWS 
"I:!! 
y"+-----t 


"I:!! 
L..- 
~~ 


r-+ 
f 
I 
••I:!! 
I 
--L __ + 
11t~MI" 
IL__ 
i 


N C7.C8 


C9 


I. 
~I" 
---i.. ,-- 
...• 
--rT - 
+ #10 DRILL 
MI"+--+ 
MI"+-+ 
L 
I 
fa 
t 
"I.. 
!"C" t 
L2 
7 
1 
IBEFORE BENDINGI 
~t: 


NOTE: 
E. The 
four 
views 
surrounding 
the 
center 
view are as they would 
appear 
before the metal is bent up to form 
the sides. 
• 


• 


TYPES 3N214 THRU 3N217 
N-CHANNEL 
DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT 
TRANSISTORS 
BULLETIN 
NO. DL-S 7311991, 
MARCH 
1973 


For Low-Power 
Chopper 
or Switching 
Applications 


• 
Low 
rds(on) 
... 
20 n Max (3N214) 


• 
Low 
Crss 
2 pF Max 


• 
Low Ciss 
6 pF Max 


• 
Internally 
Connected 
Diode 
Protects 
Gate from 
Damage due to Overvoltage 


Drain-Gate 
Voltage 
. 
. 


Drain-Source 
Voltage 
Drain-Substrate 
Voltage 
Source-Substrate 
Voltage 


Forward 
Gate-Terminal 
Current 
(See Note 1) 


Reverse Gate-Terminal 
Current 
Continuous Drain Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) 
Storage Temperature 
Range 
. 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. 


20V 
20V 
20V 
20V 


1 mA 
-1mA 
50mA 
360mW 


-65°C 
to 200°C 


300°C 


NOTES: 
1. Forward 
gate-terminal 
current 
is the current 
into a gate terminal 
with. 
forward 
gate-source voltage applied. This voltage is of 
such 
polaritv 
that 
an incr.ase 
in its magnitude 
causes 
the 
channel 
resistance 
to decr •• se. 
2. 
Derat.lin 
•• rly to 
17SoC 
free-air 
temperature 
at the 
rate 
of 2.4 
mW/oC. 


TYPES 3N214 THRU 3N217 


N-CHANNEL 
DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT 
TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIBRIGSSF Gate-Source 
Forward 
Breakdown 
Voltage 
IG -1 
mA. 
VOSs 0, 
VUS· 
0, 
7 
V 
See Note 3 


VIBRIGSSR Gate-Source Reverse Breakdown 
Voltage 
IG--1 
mA, 
VOS- 0, 
VUS" 0, 
-7 
V 
See Note 3 


'GSSF 
Gate. Terminal 
Forward 
Current 
VGS'7V, 
VOS - 0, 
VUS - 0 
10 
nA 


VGS" 
7V, 
VOS' 
0, 
VUS· 
0 
10 


'GSSR 
Gate- Terminal 
Reverse Current 
VGS'-7V, 
VOS - 0, 
VUS· 
0, 
nA 


TA:12SoC 
500 


VSO"12V, 
VGO--6V, 
VUO' 
0 
1 


VSO-12V, 
VGO--6V, 
VUO = 0, 
500 
'Sloffl 
Source 
Cutoff 
Current 
TA • 12s"C 


I'A 
VSO-12V, 
VGO - 
6V, 
VUO' 
6V 
1 


VSO-12V, 
VGO - -6V, 
VUO - 
6V, 
500 
TA-12s"C 


VOS- 12V, 
VGS=-6V, 
VUS - 0 
100 
nA 


VOS"12V, 
VGS--6V, 
VUS 
0, 
SO 
~A 


'Oloftl 
Drain Cutoff 
Current 
TA - 125'C 


VOS'12V, 
VGS=-6V, 
VUS' 
-6 V 
100 
nA 


VOS' 
12V, 
VGS=-6V, 
VUS= 
6V, 
SO 
~A 
TA - 125'C 


IUSS 
Substrate 
Reverse Current 
VUS - -20V, 
VOS' 
0, 
VGS = 0 
-10 
~A 


On-State 
Drain Current 
VOS"3V, 
VGS=6V, 
VUS - 
6 V, 


SO 
mA 
10(00) 
See Note 4 


3N214 
20 


Small-Signal 
Drain-Source 
VGS-6V, 
'0- 
0, 
3N215 
35 


'dslon) 
n 
On-State 
Resistance 
VUS' 
0, 
f 
s 
1 kHz 
3N216 
SO 


3N217 
70 


Ciss 


Common·Source 
Short-Circuit 
VOS'12V, 
VGS - 
6 V, 
VUS' 
0, 
6 
pF 
Input 
Capacitance 
fs 
1 MHz 


Crss 


Common-Source 
Short-Circuit 
VOS - 0, 
VGS=-6V, 
VUS" 0, 
pF 
2 
Reverse Traosfer 
Capacitance 
f= 
1 MHz 


Cds 
Orain-5ource 
Capacitance 
VOS-12V, 
VGS--6V, 
VUS' 
0, 
5 
pF 
fE 
1 MHz, 
See Note 5 


NOTES: 
3. 
Both 
gate 
breakdown 
voltages 
are 
measured 
while 
the 
device 
is conducting 
rated 
gate 
current. 
This 
ensures 
that 
the 
pte- 


voltage-limiting 
network 
is functioning 
properly. 


4. 
This parameter 
must 
be measured 
using pulse 
techniques. 
tw• 
300 
Sls, duty 
cycle <: 2%. 
5. 
Cds 
m ••• urement 
employs 
a three-terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
gate 
and 
case 
are connected 
to the 
guard 
terminal 
of the 
bridge. 


• 


• 


TYPES TIS25. 
TIS26. 
TIS27 
DUAL N-CHANNEL 
SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 
High IVfs\/Ciss Ratio (High-Frequency Figure-of-Merit) 


• 
Low Input Capacitance, Ciss: 8 pF Max 


• 
Low Differential 
Gate Current: 
10 nA Max at TA: 
100°C 


• 
Low Noise Figure: 5 dB Max at 10 Hz 


• 
Recommended for Low-Level DoCAmplifiers, 
Sample-Hold Circuits, and Series-Shunt Choppers 


Oim.ndonl 
without 
t,ltronu 
d"iinal' 
In,!, 
position. 
l.ed! 
ha,ing 
maximum 
diM,I" 
10.019", 
mlnut,d 
in 
logll'l' 
plOMG.OS.'" + 0.001'''-8.000· 
hlow 


nil 51ttilll pillfl' of Ih. dniu ,a..IIM 
.ithin 
0.007'" 
.f 
th,ir 
trut 
positiOft5 


"tali •• 
to 
0 
maximum_width 
lob. 


1. 
SOURCE 1 
2. 
ORAIN 1 
3. 
GATE 1 
5. 
SOURCE 2 
6. 
ORAIN 2 
7. 
GATE 2 


Drain-Gate 
Voltage 
Drain-Source 
Vol1age 
Gate-Source 
Reverse Voltage 
Drain-1-Drain-2 
Voltage 
Lead-to-Case 
Voltage 


Continuous 
Gate Current 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 1) 
Storage Temperature 
Range 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Lead Temperature 
1/16 Inch from Case for lOSeconds 
.. 


EACH 
TOTAL 


TRIODE 
DEVICE 
50V 
50V 


-50 V 


lOmA 


300mW 
600mW 


_65° C to 200° C 
_300°C 
__ 


TYPES TIS25, 
TIS26, 
TIS27 


DUAL N-CHANNEL 
SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V(BR)GSS 
Gate-Source 
Breakdown 
Voltage 
IG' 
-1 "A, 
VOS - 0 
-50 
V 


VGS=-3OV, 
VOS-O 
-0,25 
IGSS 
Gate 
Cutoff 
Current 
TA=I50·C 
nA 


VGS = -30 V, VOS = 0, 
-250 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS=15V, 
VGS' 
0 
0.5 
8 
mA 


VGS 
Gate-Source 
Voltage 
VOS-15V, 
10 - 50 "A 
-0.5 
-4 
V 


VGSloffi 
Gate-Source 
Cutoff 
Voltage 
VOS-15V, 
10 - 0.5 nA 
-6 
V 


Tds(on) 
Small-Signal 
Drain-5ource 
On-State 
Resistance 
10 
0, 
VGS - 0, 
f -1 
kHz 
500 
il 


~fsl 


Small-Signal 
Common-5ource 


VOS' 
15V, 
VGS' 
0, 
f:: 1 kHz 
1500 
6000 
jJmho 


Forward 
Transfer 
Admittance 


~osl 
Small-Signal 
Common-Source 
Output 
Admittance 
VOS= 15V, 
VGS' 
0, 
f:: 1 kHz 
25 
jJmho 


Ciss 
Small-Signal 
Common-Source 
I nput 
Capacitance 
VOS-15V, 
VGS' 
0, 
f -1 MHz 
8 
pF 


Crss 


Small-Signal 
Common-Source 


VOS= 15V, 
VGS = 0, 
f'l 
MHz 
4 
pF 


Reverse 
Transfer 
Capacitance 


~fsl 


Small-5ignal 
Common-50urce 


VOS=15V, 
VGS - 0, 
f-looMHz 
1500 
jJmho 


Forward 
Transfer 
Admittance 


TIS25 
TIS26 
T1S27 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN MAX 
MIN MAX MIN MAX 


IIGSS1-IGSS21 
Differential 
Gate 
Cutoff 
Current 
VGS = -15 V, 
VOS = 0, 
10 
10 
10 
nA 
TA= 
100·C 


10SS1 
Zero-Gate-Voltage 
VOS - 15 V, 
VGS - 0, 
0.95 
1 
0.9 
1 
0.8 
1 
IOSS2 
Drain 
Current 
Ratio 
See 
Note 
3 


IvGS1-vGS21 


VOS-15V, 
'O-50"A 
8 
16 
32 
mV 
Gate-Source-Voltage 
Differential 
VOS= 15V, 
'0 = 500 "A 
5 
10 
15 


VOS - 15 V, 
10 - 500 "A, 
5 
10 
15 


j6IVGS1-VGS216T AI 


Gate-Source- 
Voltage-Differential 
TA 111= 25·C, 
TA(21 • -40·C 
mV 
Change 
with 
Temperature 
VOS-15V, 
10 - 500 "A, 


TAll} 
= 25·C, 
TA12} = loo·C 
5 
10 
15 


.hu, 
Small-Signal 
Common-Source 
VOS-15V, 
VGS' 
0, 
0.95 
1 
0.9 
1 
0,8 
1 
1;.12 
Forward 
Transfer 
Admittance 
Ratio 
f:: 1 kHz, 
See 
Note 
3 


operating 
characteristics 
at 25° C free-air temperature 


individual 
triode characteristics 
(see note 2) 


TIS25 
TIS26 
PARAMETER 
TEST CONDITIONS 
UNIT 
MAX 
MAX 


F 
Spot 
Noise 
Figure 
VOS= 15V, 
VGS - 0, 
f:::: 10 Hz, 
5 
5 
dB 
RG = 1 Mil, 
Noise 
Bandwidth:::: 
5 Hz 


VOS 
15V, 
VGS 
0, 
f 
10Hz, 
nV/.jHz 
Vn 
Equivalent 
Input 
Noise 
Voltage 


Noise 
Bandwidth:::: 
5 Hz 
200 
200 


• 


• 


TYPE TIS43 
P-N PLANAR SILICON UNIJUNCTION 
TRANSISTOR 


PLANAR 
UNIJUNCTION 
SILECTt 
TRANSISTORt 
FOR APPLICATION 
IN SCR DRIVERS, 
MOTOR-8PEED CONTROLS, 
TIMERS, WAVEFORM 
GENERATORS, 
MUL TIVIBRATORS, 
RING COUNTERS, 


ELECTRONIC 
ORGANS, AND MILITARY 
FUZES 


• 
Low Leakage Allows More Accurate Timing Circuit Design 


• 
Provides Wider Range of Design Applications 
than Bar-Type Unijunction 
Transistors 


• 
2N4891 is Recommended for New Designs 


mechanical 
data 


This transistor 
is encapsulated 
in a plastic 
compound 
specifically 
designed 
for this purpose, 
using a highly 


mechanized 
process 
developed 
by TeXQS 
Instruments. 
The case 
will withs,tand 
soldering 
temperatures 
without 
deformation. 
This device 
exhibits 
stable 
characteristics 
under 
high-humidity 
conditions 
and 
is 


capable 
af meeting Mll-STD-202C, Method 
1066. The transistor is insensitive to light . 


~ 
1r OOSO(NOnA) 


T 
,--- 
0 100 ~~,~~ 


+~~, ·r,;"Ft=_=====_: 


-0*2$ ~~=====::l; 


~2o~~o-4-- 
O.SOO 
MIN. 
~ 
-0.030 


Emitter-Base-Two 
Reverse Voltage. 


Interbase 
Voltage 
. 
Continuous 
Emitter Current 
. 
Peak Emitter Current (See Note 2) . 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
3) . 


Continuous Device Dissipation at (or below) 25°C lead 
Temperature 
(See Note 4) 


Storage 
Temperature 
Range. 
lead Temperature!{, 
Inch from Case for 10 Seconds 
. 


-30 V 
See Note 1 


50 mA 
lA 
360 mW 


500 
mW 


-65·C 
to 150·C 
260·C 


NOTES, 
1. 
lntelbos. 
Yollag. 
is 
limited 
solely 
by 
power 
dissipation. 
VB2•B1 = ~ 
The 
rBB lange 
specified 
gives 
maximum 
yolues 
ranging 
from 
3S 
V 10 S2 V. 


2. 
This 
yolue 
applie5 
for 
a copocilor 
discharge 
through 
the 
emitter-base·one 
diode 
(urrent 
musl 
fall 
10 0.37 A within 
3 ms 
and 
pulse· repetition 
tate 
must 
nol 
tllceed 


10pps. 


3. 
Derate 
linearly 
10 lSOoC 
free-air 
temperatule 
at 
the 
rate 
of 
2.88 mW/deg . 


••. 
Derott 
linearly 
to 
HOoC 
lead 
lemperotule 
01 the 
rot. 
of •• mW/d.g. 
tead 
lemperature 
is measured 
on 
the bose-two 
lead 
'/16 
inch 
from 
the 
case. 


tTtademark 
of Texas 
Instruments 
+U. S. Patent 
No. 3,439,238 


TYPE TIS43 
P-N PLANAR SILICON UNIJUNCTION 
TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


rll 
Static Interbose Resistonce 
V12•11 
- 
3 V, 
I, 
0 
4 
9.1 
k!l 


ar •• 
Interbose 
Resistance 
VS1_11 
- 
3 V, 
I, - 
0, TA 
- 
_6S0( 
to 100°(, 
0.1 
0.9 
"Io/deg 


Temperature 
Coefficient 
See Note 5 


71 
Intrinsic Standoff 
Ratio 
V"." 
- 
10 V,See Figure 1 
0.55 
0.82 


IlJlmodl 
Modulated 
Interbose 
Current 
V"." 
- 
10 V, I, - 
50 mA 
10 
mA 


IU10 
Emitter Reverse Current 
V"., - 
30 V, 1,,- 0 
10 
nA 


I, 
Peak-Point 
Emitter Current 
V"." 
- 
25 V 
5 
I-'-A 


VUllwt} 
Emitter - 
Bose-One 
V"." 
= 10 V,I, = 50 mA, See Note 6 
4 
V 
Soturotion 
Voltoge 


Iv 
Volley·Point 
Emiller (urrent 
V"." 
- 
20 V 
2 
mA 


VOl' 
80se·One 
Peak Pulse Voltage 
See Figure 2 
3 
V 


[ 
h. 
@ 
1000'1- 
(riB @ -HOq 
]100% 
0',•• = 
__ 


hI 
@ 2S0q 
IH 
deg 


'11(21 = ['IB @ 2S0CJ 
[I + (1\',18/1001 
fTA.m-25°(] 


TJ - 
Intrinsic: Standoff 
Ralio - 
T"il 
parameter 
;1 defined 
i,. lerml 


of 
the 
peolr.·point 
volloge, 
vp' 
by 
mltertl of the 
equotio,.,: 
Vp =1'] 


Vnl1 
..• 
V~. whe.e 
VF il about 
0.S6 
'loll 
01 2SoC 
and 
decrease1 


with 
temperalu'e 
01 about 
2 millivolu/deg" 


The ci'(ui! 
uled 
10 measure- 
..,.,i1 shown 
in the- figu'e 
In thi1 ci,. 


0, 
cuit, R" 
C, 
ond 
the 
unijunction 
t,on1i,,0. 
fo,m 
0 re-Iaxotion 
01cil 


lolor, 
ond 
th. 
re-mainde, 
of the 
ci,cuit 
1er.•.es 
01 0 peok· .•.oltoge 
7S kQ 
de tecto, 
with 
the 
diode 
0, 
outomoticolly 
subtracting 
the 
.•.oltoge 


VF, To 
U1e Ihe 
ci,cuit, 
rhe- "col" 
buno" 
is 
pU1hed, 
ond 
R) 
;1 


Ct 
odjulted 
to make 
the 
current 
meter 
M, reod 
full 
scole. 
Th. 
"col" 


1~F 
button 
then 
is r.le01ed 
or1'd the 
.•.olue 
of ..,., i1 .eod 
dltectly 
from 


t•.•• met.,. 
with 
TJ 
-::.:. 1 correspondi"g 
10 fult·u:ole 
deflection 
of 
100 p.A, 


D1 lN4S1,01 tqlli¥Oltnt. 
wilh Iht foHo.in! 
rhoralitlilllCi. 


/' 
YF = D,US 
Y at 'F = SO pl. 


M.,l00jJA 
Full 
Scale 
I. 
$. 2platV. 
=::ov 
FIGURE 1 - 
TEST CIRCUIT FOR INTRINSIC 
STANDOFF 
RATIO (7)1 


• 


• 


TYPES TIS69. 
TIS70 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


SILECTt FIELD-EFFECTTRANSISTORS~ 


SUPPLIED AS MATCHED PAIRS 


• 
High y" /C, •• Ratio (High.Frequency 
Figure-of-Meritl 
• 
Low Input Capacitance, 
C,••••• 
8 pF Max 
• 
Low Gate Reverse Current Differential 
.•• 10 nA Max at T. = 1OO·C 
• Recommended 
for Low-Cost, Low·Level D·C Amplifiers, 
Sample·Hold 
Circuits, and Series-Shunt 
Choppers 


Each TI569 or TI570 comprises a matched pair of transistors. A clip is supplied with eachtransistor pair. 
These transistors are encapsulated in a plastic compound specifically designed for this purpose. using a 
highly mechanized processdeveloped by Texas Instruments. The casewill withstand soldering temperatures 
without 
deformation. 
These 
devices 
exhibit 
stable 
characteristics 
under 
high-humidity 
conditions 
and 
are capableof meeting MIL-5TD-202C, Method 1068. The transistors are insensitive to light . 


ALL OlMfNSt~fS 
1r OOSO(NOn 
A) 


1 
.- 
0 100~~.= 
+~,:,.r,;=F=t=.=====.,: 


-DiU 
M~~======o: 
0100 


I 
I 
1 
:0005 
I-;g=--+--- 
0)00 
MtN. ~ 
0050:0005 


NOTE A: bod 
diom.flr 
is nol controlled 
in this 
01". 


Drain-Gate Voltage 
Reverse 
Gate·Source 
Voltage 


Continuous 
Forward 
Gate Current 
Continuous 
Device Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
1) 


Storage 
Temperature 
Range 
• 


Lead Temperature J<. Inch from Case for 10 Seconds . 


. 25V 
-25 
V 
30mA 


. 360mW 


. -65·C 
to 150·C 
260·C 


NOTE 
1: a.rate lin •• rly to 
150cc 
fr •• ·.lr 
temperature 
at the 
rata 
of 2.88 
mW/oC. 


tTr.dem.rk 
of Tex., 
Instrument. 
lU. S. Patent 
No. 3,439,238 


TYPES TIS69, 
TIS70 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


electrical 
characteristics 
at 25°C free-air 
temperature 
(unless 
otherwise 
noted) 
individual triode characteristics 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


VGS = -25 
V, 
VDS = 0 
-1 
p.A 


IGss 
Gate Reverse Current 
VGS = -15 
V, 
VDS - 
0 
-2 
nA 


VGS - 
-15 
V, 
VDS - 
0, 
TA - 
100°C 
-2 
p.A 


VGS(offl 
Gole-50urce 
CutDff Voltage 
VDS - 
15 V, 
ID - 
2 nA 
-ll.S 
-5 
V 


loss 
Zero-Gale-Voltage 
Drain Currenl 
VDS - 
15 V, 
VGS - 
0, 
See Note 2 
0.5 
8 
mA 


ly.1 


Small-Signal 
Common-50urce 
VDS= 15 V, 
VGS = 0, 
f = 1 kHz 
1 
6 
mmho 
Forward 
Transfer 
Adminonu 


ly~1 


Small-Signal 
Common-50urce 
VDS= 15 V, 
VGS = 0, 
f = I kHl 
35 
p.mho 
Output 
Adminan •• 


~SI 


Small-Signal 
Common-Sourle 
VDS= 15 V, 
VGS = 0, 
f = 1 MHl 
8 
pF 
Inpul Capacitance 


c,•• 
Small-Signal 
Common-50urce 


Vas = 15 V, 
V6S = 0, 
f = 1 MHl 
4 
pF 
Reverse Trans"r 
Capacilance 


ly.1 


Small-Signal 
Common-50urce 
VDS= 15 V, 
VGS = 0, 
f = 100 MHz 
0.8 
mmho 
Forward Transfer AdmiNanc! 
• 


PARAMETER 
TEST 
CONDITIONS 
TIS69 
TIS70 
UNIT 
MIN 
MAX 
MIN 
MAX 


116s51-16sszl 
Gate-Reverse-Current 
Differential 
V6S - 
-15 
V, 
VDS - 
0, 
10 
10 
nA 
TA = 100°C 


IV651- 
V6,,1 
Gale-50urce-Voltage 
Differential 
VDS - 
15 V, 
ID - 
SO p.A 
16 
32 
mV 


Vas - 
15 V, 
ID - 
500/LA 
10 
15 
mV 


VDS - 
15 V, 
ID - 
SOD p.A, 
10 
15 
mV 
I~(V 
V) 
I Gate-Source-Voltage 
Differenlial 
TAIII = 25°C, 
TAil' = -40°C 


GSI - 
GS2 
4TA 
Chonge 
with Temperature 
VDS - 
15 V, 
ID - 
500 p.A, 


TA I = 25°C, 
TA, = 100°C 
10 
15 
mV 


lossl 
Zero-Gate-Voltage 
VDS - 
15 V, 
V6S = 0, 


0.9 
1 
0.8 
1 
105S1 
Drain Current 
RatiO 
See Nole 3 


ly.I> 
Small-Signal 
Common-50urce 
VDS - 
15 V, 
V6S - 
0, 


0.9 
1 
0.8 
1 
ly.l, 
Forward 
Trans'er 
Adminance 
Ratio 
,= 
1 kHl, 
See NDle 3 


• 


TYPES TIS73. TIS74. TIS75 
N-CHANNEl 
SILICON JUNCTION 
FielD-EFFECT TRANSISTORS 


SllECTt 
FiElD-EFFECTTRANSISTORSt 


FOR HIGH-SPEEDCOMMUTATOR AND CHOPPER APPLICATIONS 


• 
low 
r d.C •• ) 
: 25 n Max (TI573) 


• 
low I D(.II) 
: 2 nA Max 
• 
law 
Drain-Gate 
Capacitance 
(C",): 
8 pF Max 


• Rugged. One-Piece Canstruction 
with Standard 
TO-13 lOO-mil Pin-Circle 


These transistors are encapsulated 
in a plastic compound 
specifically designed 
for this purpose, 
using a 


highly 
mechanized 
process 
developed 
by Texes Instruments. The case will withstand 
soldering tempera- 


tures without deformation. 
These devices exhibit stable characteristics 
under high-humidity conditions and 
are capable 
of meeting Mll-STD-202C, Method 1068. The transistors are insensitive to light. 


c.on 


.,: .;.. iEd5=':=A=' ====_; 


0.115 I 
I 
O.SOOMIN --J 
~o.oos 


NOTES: 
A. 
Lead diameter is not controlled 
in this area. 
B. Leads having maximum 
diameter 
(0.019) shall be within 
0.007 of their true positions mea- 


sured in the 
gaging plane 0.054 below the seating plane of the device relative to a maxi- 


mum diameter package. 


C. All dimensions are in inches. 


Drain-Gate 
Voltage 
Drain-Source Voltage. 
Reverse Gate-Source 
Voltage 
Continuous Forward Gate Current. 
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 1) 
Continuous Device Dissipation at (or below) 25'C 
lead 
Temperature 
(See Note 2) 
Storage 
Temperature 
Range. 
lead 
Temperature 
K, Inch from Case for 10 Seconds. 


. 
30 V 
. 
30 V 


-30 V 
50mA 
360 mW 


.500 
mW 
-65'C 
to 150'C 


260'C 


TYPES TIS73. TIS74. TIS75 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


TEST CONDITIONS 
TIS73 
TIS74 
T1S75 
PARAMETER 
MIN 
MAX MIN 
MAX 
MIN 
MAX 
UNIT 


V1_1GSS Gate-Sourlt 
Breakdown 
Voltoge 
IG 
-1 
p.A, 
Vos 
0 
30 
30 
-30 
V 


1&55 
Gate Reve"e 
Current 
VGS - 
-IS 
V, Vas - 
0 
-2 
-2 
-2 
nA 


VGS - 
-15 
V, Vas - 
0, 
T. - 
lDO°C 
-S 
-S 
-S 
p.A 


lo,of. 
Drain Cutoff Cu"ent 
Vos - 
15 V, 
VGS - 
-10 
V 
-2 
-2 
-2 
nA 


Vas - 
15 V, 
VGS - 
-10 
V, T. - 
l00°C 
-S 
-S 
-S 
iJ-A 


VG~'" 
Gate-Sour •• Cutoff Voltoge 
Vos - 
15 V, 
10 - 
4 nA 
-4 
-10 
-2 
-6 -u 
-4 
V 


loss 
Zero-Gate-Voltoge 
Drain Cu"ent 
Vos - 
IS V, 
VGS - 
0, 
See Nolt! 3 
SO 
20 
100 
8 
80 
mA 


10 - 
20 mA, 
VGS - 
0 
0.75 
V 


YOS(CInI 
Drain·Source 
10 - 
10 mA, 
VGS - 
0 
0.5 
V 
On-Stale Voltage 
10 - 
SmA, 
VGS - 
0 
O.S 
V 


rdS!CWl) 
Smoll-Signal 
Droin-SourlO 
VGs = 
0, 
10 = 
0, 
1=1 
kHz 
2S 
40 
60 
n 
On-State Resistance 


C,•• 
(ommon-Sourc. 
Short-Circuit 
Vos = 
0, 
VGS = 
-10 
V, 1= 
1 MHz 
Input Capa,itance 
18 
lB 
18 
pF 


ern 


Common-Sou"e 
Short-Orwit 
Vos = 
0, 
VGS = 
-10 
V, 1= 
1 MHz 
Reve"e 
Transf,r 
Capaliton,e 
8 
B 
B 
pF 


PARAMETER 
TEST CONDITIONS 
TI573 
T1574 
TI575 
MIN 
MAX 
M1N 
MAX 
MIN 
MAX 
UNIT 


Idl"" 
Turn-On Delay TIme 
Vos = 
10 V, 
6 
6 
10 
ns 


120 
mA (TIS73) 
IDl~,t= 
10 mA (TlS74) 
SmA (lIS7S) 
I, 
Rise TIme 
VGSI~I = 
0, 
3 
4 
10 
ns 


1-10 
V (TlS73) 
VG~'" 
= 
-6 
V (TlS74) 


loff 
Turn-Off Time 


-4 
V (TIS7S) 
2S 
50 
100 
os 
See Figure 1 


MOTEs: UIH, 
p.rIlflMI.n 
mllsl IHi."sur" 
Ming 
pIIht IKhnlqwn. 
'p = 100 ml, lfu'r <yd. 
~ 
10%,. 


tnne 
art 
Mlninal "lilts, .I.d 
fOhNS "ary iliglllly 
with t,anshllf 
porom'hfl. 


OV_-T~"'__'~ 
-10 
V (TIS73) I 
~ 


~ 
V (TlS7.) 
1 
1 


-4 
V (TlS75) 
•..• ,-tt. 
I-- '0. 
•••••,....1 
....I10+- 'die. I 


I, 
..., 1 I.j to-" 
10%-\;1 
iTJO%\ 
OUTPUT 


90% -4-J-' 
90% 
'-- 


d6d n (TIS73) I 


953 n (TIS7.) 
RL 


1910 n (TIS75) 


• 


• 


Pro-electron 
Transistors 
• 


BC107, BC108, BC109 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


• 
For Low Level, Low Noise and General Purpose Amplifiers 


• 
Low Speed Switching 
Applications 


• 
Available with 2 : 1 hfe Spreads 


• Complements 
to the BC177, BC178, BC179 


• and BC261 , BC262, BC263 
Type Transistors 
Respectively. 


12.7min, 
O'~d 


c:::::::J 
c:::::::J 


BC 107 
,BC108 
BC 109 
UNIT 


Collector-Base 
Voltage 
50 
35 
35 
V 


Gollector-Emitter 
Voltage 
(SeeNot. 11 
45 
25 
25 
V 


Emitter-Base 
Voltage 
6 
6 
6 
V 


Continuous 
Collector 
Current 
300 
300 
300 
mA 


Continuous 
Dissipation 
at 25°C 
Free-Air 
Temperature 
360 
360 
360 
mW 


Operating 
Temperature 
Range 
-65 to 200 ~5to200 
~5to200 
°C 


• 


• 


BC107, BC108, BC109 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
TVP 
MAX 
UNIT 


BC 107 
50 
V(BR)CBQ 
Collector 
Bsse Breakdown 
Voltage 
IC = 101JA 
V 
BC 108/9 
35 


BC 107 
45 
V(BA)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
IC=2mA 
V 
BC 108/9 
25 


V(BA)E80 
Emitter 
Base Breakdown 
Voltage 
IE = 101JA 
All 
6 
V 


VCB-45V 
BC 107 
15 
nA 
VCB =20 
V 
BC 108/9 
15 
ICBO 
Collector Cutoff Current 
VCB =45 
V. Tj = lSOOC 
BC 107 
15 
IJA 
VCB=2OV. 
Tj=l50oC 
BC 108/9 
15 


VCE =5 
V. 
BC 107/8 
40 


IC = 101JA 
BC 109 
100 


hFE 
Static 
Forward 
Current 
BC 107 
110 
450 
Transfer 
Ratio 
VCE =5 V 
BC 108 
110 
800 
Ic=2mA 
BC 109 
200 
800 


VCE =5V 
BC 107 
125 
500 


Ic=2rnA 
8C 108 
125 
900 


Small Signal Forward Current 
.=1 
kHz 
8C 109 
240 
900 
h,. 
Transfer 
Ratio 
On 
request 
: 
Group A 
125 
260 


See Note 1 
Group 
B 
240 
500 


Groupe 
450 
900 


IC-l0mA. 
IB -0.5 
mA 
250 
VCE(sed 
Collector EmitterSaturation 
Voltage 
mV 
IC = 100 mA. IB =5 mA 
800 


VCE=5V. 
IC=2rnA 
0.55 
0.70 
VBE 
Base Emitter 
Voltage 
V 
VCE=5V.IC=10mA 
0.77 
'T 
Transition 
Frequency 
VCE-l0V.IC-l0mA 
150 
MHz 


Common-Base 
Open 
Circuit 
Cobo 
VCB=5V. 
'=1 
MHz 
6 
pF 
Output Capacitande 


VCE =5 V. IC =2OO1JA. 


RO=2kn 
BC 107 
2.0 
6.0 
NF 
Noi. 
Figure 
dB 
.=1 
kHz 
BC 108 
2.0 
6.0 


B=2OOHz 
BC 109 
2.0 
4.0 


BC1D7, BC1DB, BC1D9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VCE =5 
V. 
BC 107 
1.3 
4.3 
8.0 


hie 
Small-.5ignal 
Common 
Emitter 
IC=2mA, 
BC 108 
1.3 
6.8 
15.0 
kn 


I nput 
Impedance 
1=1 
kHz 
BC 109 
2.6 
7.6 
15.0 


VCE =5 
V 
BC 107 
10.0 
40.0 


hoe 
Small-Signal 
Common 
Emitter 
IC=2mA 
BC 108 
15.0 
75.0 
IS 
Output Admittance 


f = 1 kHz 
BC 109 
20.0 
75.0 


VCE -5 
V 
BC 107 
6.0 


h,e 
Small-5ignal 
Common 
Emitter 
IC=2mA 
BC 108 
10.0 
xl 0-" 
Reverse 
Voltage 
Transfer 
Ratio 


1=1 
kHz 
BC 109 
12.0 


NOTE: 
1. 
Gains selections: 
Group A 


Group 
B 


Group 
C 


BelQ7, 
SelDa 


Bel07, 
selDa, 
BC109 


selDa, 
BC109 
• 


BC1D7, BC1DB, BC109 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


1.10 


1.08 


w 
1.06 
~ 


1.04 


1.02 


1.00 


0.98• 


0.96 


0.1 


8ASE EMITTER VOLTAGE v. 


COLLECTOR CURRENT 


TA = 25°C 
:l 
1.3 
"0> 
I 
1.1 
~ 
"0 
0.9 
>~ 
0.7 
::: 
E 
w 
0.5 
~ 
0.3 


0.1 


0.G1 
0.1 
1.0 
10 
100 
1000 


N:I: 
300 
:; 
I 
>- 
250 
2.5 
~ 
w 
u. 
'" 
2.0 
C' 
200 
'C 
~ 
.~ 
u. 
c 
150 
~ 
1.5 
:~ 
S 
100 
z 
1.0 
~ 
I 
50 
0.5 
.t- 


O 
0 


0.1 
1.0 
10 
100 


Ie - 
Collector 
Current 
- 
mA 


Normatised 
to 25°C 
,- 


.,- /' 


./ V 


/' " 
, 


BC107, BC108, BC109 


SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


.•.. 
z: 
I 
0; 
0: 
600 
i1 
500 
e 
BC183 
..• 
.00 
e~ 
300 
U 
"!! 
200 
! 
0 
100 
.. 
ti 
0 
0 
0.001 
0.01 
0.1 


0.7 
TA =26oC 


0.6 


0.6 


0.• 


0.3 


0.2 


0.1 


0.1 
1.0 
10 
100 
1000• 


mA 


0 
TA =2t1"C 
> 
1.3 


I 
& 
1.1 
~ 
0> 
0.9 
~] 
0.7 
! 
0.5 
.• 


0.3 


0.1 


0.01 
0.1 
1.0 


VCE =5V 


Noise 
Bandwidth 


30 Hz to 15.7 KHz 
TA =2SOC 
.•"I! 
.~ 
20 


u. 
S 
'0 
Z 
I 
u. 
10 
Z 


'C = 10/lA 


100 
1000 
d2 


BC107, BC108, BC109 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


COMMON BASE INPUT AND OUTPUT 


IL 
CAPACITANCE v REVERSE BIAS VOLTAGE 
D. 
I 
!lcl! 
360 
.~ 
3: 


<J 
E 
14.0 
I 
S 
c 
e 
12.0 
0 
240 
~ 
.~ 
0 
10.0 
"tl 
": 
Iii 
B.O 
C 
S 
CibliC 
0) 
i 
D. 
6.0 
120 
~ 
0 
! 
4.0 
CobliE 
0) 
"- 
• 


i;. 
2.0 
0 
0 
E 
0 
E0 
0 
2 
4 
6 
8 
10 12 14 
16 18 20 
() 


Reverse 
Bias Voltage 
- 
Volts 


100 
«c 
I 
c~a 
10 
~ 
S 
() 
I 
0 
1.0 
'"~ 
6 
'"!? 
0.1 


"" '\ 


~ 
\,., 


ICBOIVCB 
20VI == 


.•.. 
,/ 
IEBOIVEB -3 
V) 


l,;'1 
A 
IA" 
I 
I 
I 


Be 140 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Collector-Base 
Voltage 
. 
Collector-Emitter 
Voltage 
(See Note 
1) 
Emitter-Base 
Voltage 


Continuous 
Collector 
Current 


Continuous 
Device 
Dissipation 
at (or 
below) 
2SoC 
Case Temperature 


Continuous 
Device 
Dissipation 
at (or 
below) 
25°C 
Free 
Air 
Temperature. 


Operating 
Collector 
Current 
Temperature 
Range 
Storage Temperature 
Range 
. 


80 V 
.40 V 


... 
7 V 
1 A 
..5W 
.. 
..... 
lW 
.. _55°C 
to 175°C 
. _55°C 
to 200°C 
• 


• 


BC 140 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BA}CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ic =30 mA, IB =0'- 
40 
V 


V(BRlCfS 
Collector-Emitter 
Breakdown 
Voltage 
IC = 100fJA, VBE =0 
80 
V 


VIBR)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE = l00fJA,lc 
=0 
7 
V 


VCE =60 
V, VBE =0 
10 
100 
nA 


ICES 
Collector 
Cutoff 
Current 
VCE =60 V, Vse =0, TA = 150°C 
10 
100 
fJA 


VCE = 1 V,IC = l00fJA 
30 


VCE = 1 V, Ie = 100 mA * 
Group 6 
40 
63 
100 


VCE = 1 V, IC = 1 A' 
15 


VCE = 1 V, IC = l00fJA 
40 


Vce=l 
V,IC=l00mA· 
Group 
10 
63 
100 
160 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE = 1 V, IC = 1 A' 
20 


VCE = 1 V,IC = l00fJA 
90 


Vce=l 
V,IC=l00mA- 
Group 
16 
100 
160 
250 


VCE=lV,lc=lA' 
30 


BC140 
VCE=1 
V,IC=100mA 
40 
250 
Standard 


VaEI.at) 
Base-Emitter 
Saturation 
Voltage 
IB = 100 mA,lC = 1 A,' 
1.3 
2.0 
V 


VCE(•• d 
Collector·E 
mitter 
Saturation 
Voltage 
IB = 100 mA,lc 
= 1 A' 
0.7 
1.4 
V 


Common-Base 
Open-Circuit 


Cabo 
VCB = 10 V,IE =0, f = 1 MHz 
25 
pF 
Output 
Capacitance 


Common-Base 
Open-Circuit 
Gibo 
VEB =0.5 V, IC =0, f =1 MHz 
80 
pF 
Input 
Capacitance 


BC 141 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Collector-Base 
Voltage. 
. . . . . . . . . . 
. . . . . . . . . . . . . . . 
100 V 
Collector-Emitter 
Voltage 
(See Note 
1) 
. . _ 
__ 60 V 
Emitter·Base 
Voltage 
. . . . . . . . . . 
. ..•.•...... 
__ . 7 V 


Continuous 
Collector 
Current 
. . . . . . . . . . . 
. . . . . . . . . . . 
. 1 A 


Continuous 
Device 
Dissipation 
at (or 
belowl 
2SoC 
Case Temperature 
.5 W 
Continuous 
Device Dissipation 
at (or below) 
25°C 
Free Air Temperature 
(See Note 2) 
.... 
_ . . 
. . _1 W 
Operating 
Collector 
Junction 
Temperature 
Range. 
. . . . . . . . . . . 
. -65°C 
to 175°C 
Storage 
Temperature 
Range 
. . . . . . . . . . . . . 
. . -65°C 
to 200°C 
• 


• 


BC 141 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BRICEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie =30mA, Ie =0." 
60 
V 


V(BR)CES 
Collector·Emitter 
Breakdown 
Voltage 
IC=100pA,VBE=0 
100 
V 


VCE =60V, 
VBE =0 
10 
100 
nA 
ICES 
Collector 
Cutoff 
Current 
VCE =60V, 
VBE =0, TA = 150°C 
10 
100 
pA 


VCE = 1 V, IC = loopA 
30 


Vce=l 
V, 
IC=l00mA* 
Group 6 
40 
63 
100 


VCE=l 
V,IC=l 
A" 
15 


VCE = 1 V,le 
= loopA 
40 


VCE = 1 V, 
Ie = 100 mA* 
Group 10 
63 
100 
160 


hFE 
Static Forward 
Current 
Transfer 
Ratio 
Vce=l 
V,lc=l 
A* 
20 


VCE = 1 V, Ic = 100pA 
90 


Vce=l 
V,IC=100mA* 
Group 
16 
100 
160 
250 


Vce=lV,lc=lA" 
25 


BC141 
Vce=lV,IC=l00mA* 
40 
250 


Standard 


VSE(S8t) 
Base-Emitter 
Saturation 
Voltage 
le=100rnA,lc=lA 
1.3 
2.0 
V 


V CE(sat) 
Collector-Emitter 
Saturation 
Voltage 
Ie = 100 mA, 
Ie = 1 A 
0.7 
1.4 
V 


Small 
Signal 
Common-Emitter 


Ihfel 
VCE = 10 V, Ie =50 
mA, 
f =20 
MHz 
3 


Forward 
Current 
Transfer 
Ratio 


Common-Base 
Open-Circuit 


CabO 
Vce=10V,te=O,f=1 
MHz 
25 
pF 
Output 
Capacitance 


Common-Base 
Open-Circuit 
Cibo 
VEB 
=0.5 
V, 
Ie =0, 
f = 
1 MHz 
80 
pF 


Input 
Capacitance 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


ton 
Turn-On 
Time 
Ie = 
100 mA, 
IB=5mA 
150 
250 
ns 


toff 
Turn-Off 
Time 
Ie = 
100 mA, 
IS(1)=5mA, 
ISI2)=-SmA 
500 
850 


BC 160 


PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


Collector-Base 
Voltage 
. . . . . . . . . . . . . . . . 
. ....•.. 
_ . 
. .. 
40 V 
Collector-Emitter 
Voltage 
Isee 
Note 
1). 
. . . . . . . . . . 
. .40 
V 
Emitter-Base 
Voltage 
5 V 


Continuous 
Collector 
Current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 
. 
1 A 


Continuous 
Device 
Dissipation 
at (or 
below) 
25°C 
Case Temperature 
. . . . . . . . . . . . . . 
. 
5 W 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Free 
Air 
Temperature 
.1 W 
Operating 
Collector 
Junction 
Temperature 
Range 
_ . . 
. .. 
-55°C 
to 175°C 
Storage 
Temperature 
Range 
.. 
-55°C 
to 200°C 
• 


- 


BC 160 


PNP 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


VIBR)CEO 
Coliector·Emitter 
Breakdown 
Voltage 
Ie =30 mA, IB =0, SeeNote 2 
40 
V 


V(BAlCES 
Collector-Emitter 
Breakdown 
Voltage 
IC = loo/lA, 
VBE =0 
40 
V 


VIBA)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 100/lA, IC =0 
5 
V 


VCE =40 V, VBE =0 
10 
100 
nA 


ICES 
Collector 
Cutoff 
Current 
VCE =40 V, VBe =0. TA = 150°C 
10 
100 
/lA 


VCE = 1 V,IC = loo/lA 
45 


VCE = 1 V. Ie = ,00 
mA 
Group 
6 
40 
100 


VCE = 1 V,le 
= 1 A 
15 


VCE = 1 V, IC = loo/lA 
80 


VCE = 1 V. Ie = '00 mA 
Group 10 
63 
160 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE=lV,lc=lA 
20 


VCE = 1 V,lc 
= loo/lA 
120 


VCE = 1 V. 
Ie = 100 mA 
Group 
16 
100 
250 


Vce=1V.lc=lA 
30 


8C160 
VCE = 1 V,le = '00 mA 
40 
250 


Standard 


VBE 
Base-Emitter 
Voltage 
VCE=lV,lc=lA 
1.3 
2.0 
V 


VCE(sat} 
Collector-E 
mitterSatu 
ration 
Voltage 
IB=l00mA, 
IC=l 
A 
0.7 
1.4 
V 


Ihlel 


Small 
Signal 
Common-Emitter 
VCE = 10 V. Ie =50 
mA, 
f =20 
MHz 
2.5 
Forward 
Current Transfer 
Ratio 


Common-Base 
Open-Circuit 


CabO 
Vea = 10V. Ie =0, 
f = 1 MHz 
30 
of 
Output 
Capacitance 


Common-Base 
Open-Circuit 


Cibo 
VEB 
=0.5 
V, 
Ie =0, 
f = 
1 MHz 
180 
of 
Input 
Capacitance 


BC 161 


PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


Collector-Base Voltage 
. 
. .... 
_.......•.............•...... 
60 V 
Collector-Emitter Voltage (See Note 1) 
.........•. 
_. . 
. •....•......•........ 
60 V 
Emitter-Base Voltage. . . 
. .......•....•......•....• 
_... 
_.... 
5 V 
Continuous Collector Current. 
. .......•......... 
1 A 
Continuous Device Dissipation at (or below) 25°C CaseTemperature 
.....•.......... 
_ 
5 W 
Continuous Device Dissipation at (or below) 25°C Free Air Temperature 
1 W 
Operating Collector Junction Temperature Range 
.... 
_•....•....... 
_55°C to 175°C 
Storage Temperature Range 
............•....•.............. 
-55°C 
to 200°C 
- 


- 


BC 161 


PNP 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VIBR)CBO 
Collector-Base 
Breakdown 
Voltage 
Ic = loo/JA, 
IE =0 
60 
V 


V(BAICEO 
COllector-Emitter 
Breakdown 
Voltage 
Ie = 30 mA, Ie = 0, See Note 2 
60 
V 


V(BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 100/JA, IC =0 
5 
V 


VCE =60V, 
VBE =0 
10 
100 
nA 


ICES 
Collector 
Cutoff 
Current 


VCE =60 V, Vae =0, TA =150 


oC 
10 
100 
/JA 


VCE = 1 V,lc = loo/JA 
45 


VCE =1 
V,IC=l00mA 
Group 6 
40 
100 


VCE = 1 V, Ie = 1 A 
15 


VCE = 1 V, IC = loo/JA 
80 


VCE = 1 V, 
Ie = 100 
mA 
Group 
10 
63 
160 


VCE =1 
V, le=l 
A 
20 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE = 1 V, IC = 100/JA 
120 


VCE = 1 V, 
Ie = 100 
mA 
Group 
16 
100 
250 


VCE =1 
V,le=1 
A 
30 


8C161 


VCE 
=1 
V,IC=l00mA 
40 
250 


Standard 


VBE 
Base-Emitter 
Voltage 
VCE =1 
V,le=1 
A 
1.3 
2.0 
V 


VCE(satl 
Collector-Em 
itter 
Satu ration 
Voltage 
'8=100 
rnA,IC=l 
A 
0.7 
1.4 
V 


Small 
Signal 
Common-Emitter 
Ihlel 
VCE = 10 V, Ie =50mA, 
f=20MHz 
2.5 
Forward 
Current 
Transfer 
Ratio 


Common-Base 
Open-Circuit 


CabO 
Vea = 10 V, Ie =0, 
f = 1 MHz 
30 
pF 
Output 
Capacitance 


Common-Base 
Open-Circuit 
C bo 
VEB 
=0_5 
V,le 
=0, 
f = 
1 MHz 
180 
200 
pF 


Input 
Capacitance 


BC1B2, BC183, BC184 
NPN-EPITAXIAL-PLANAR-SILICON- TRANSISTOR 


• 
Pre-Amplifiers and Driver Stages 


• 
DC-Amplifiers 


• 
Low-Noise Pre-Amplifiers 


• 
Complementary 
to BC212 Family 


• 
h21e = 12~900 at IC = 2 mA. in 3 groups 


• 
Noise Figure max 4 dB (BC184) 


These 
components 
are tested 
according 
to the appropriate 
test method 
of MI l-STD-750. 
By special agreement, 
they 
can also be tested 
additionally 
to Mil-or 
DIN specifications. 


mechanical data 


11 


2 


. 


0 


'4. 


4341 
, ..--~ 
41 
5.'41 
--- 
-- 
±o.13 
• 
.L...- 
~ 
4.7tO.'3L-l.--,2.7 m;n-J 


BC182 
Be183 
BCl84 
UNIT 


Collector-Base 
Voltage 
60 
45 
45 
V 


Collector-Emitter 
Voltage 
(See Note 
1) 
50 
30 
30 
V 


Emitter-Base 
Voltage 
6 
6 
6 
V 


Continuous 
Collector 
Current 
200 
200 
200 
mA 


Continuous 
Device Dissipation 
at 25°C (See Note 2) 
300 
300 
300 
mW 


Storage 
Temperature 
Range 
-55 
to 15C 
55 to 150 -55 
to 15C 
°c 


Lead Temperature 1.6 mm from Casefor 10 Seconds 
260 
260 
260 
°c 


- 


- 


BC182, BC183, BC184 
NPN-EPITAXIAL-PLANAR-SILICON- TRANSISTOR 


PARAMETER 
TEST CONDITiONS 
MIN 
TVP 
MAX 
UNIT 


VIBR)CBO 
collector 
Base Breakdown 
Voltage 
Ic = ,o/lA, 
IE =0 
60 
V 


V(BAICEO ,I Collector 
Emitter 
Breakdown 
Voltage 
Ic=2rnA,le=O 
50 
V 


V(BA)EBO 
Emitter 
Base Breakdown 
Voltage 
IE =10/lA, 
Ic =0 
6 
V 


leBO 
Collector 
Cutoff 
Current 
VCB =50 
V, IE =0 
15 
nA 


'EBO 
Emitter 
Cutoff 
Current 
VEB =4 
V, IC =0 
15 
nA 


VCE =5 V, IC =10/lA 
40 


Static Forward 
Current 
VCE =5 V, Ie =2 mA 
100 
480 
hFE 
VCE =5 V, IC =100 
mA 
80 
Transfer Ratio 


See Note 3 


Ic = 10 mA, IB =0,5 
mA 
0,25 


VCE(sat) 
Collector 
Emitter 
Saturation 
Voltage 
Ie = 100 mA, IB =5 
mA 
0,6 
V 


See Note 3 


Ic=l00mA,la=SmA 


VSE(sat) 
Base Emitter 
Saturation 
Voltage 
1.2 
V 


See Note 3 


Vce=SV,lc=2mA,f=1 
kHz 
125 
500 


Small-Signal 
Common-Emitter 
IGrouPA 
h21e 
125 
260 
Forward 
Current 
Transfer 
Ratio 
IGroup 
B 
240 
500 


VCE=5V,IC=10/lA 
0.52 


VCE = 5 V, IC = 100 /lA 
0.55 


VBE 
Base Emitter 
Voltage 
V 


VCE =5 
V, Ic=2mA 
0.55 
0.7 


VCE = 5 V, Ie = 10 mA 
0.68 


COb 
Common 
Base Output 
Capacitance 
Vea = 10 V, Ie =0, 
f = 1 MHz 
3.0 
5 
pF 


Cib 
Common 
Base I nput 
Capacitance 
VEB =0.5 V, Ie =0, 
f = 1 MHz 
9.5 
pF 


fT 
Transition 
Frequency 
Ie = 10 mA, VCE= 5 V, f = 100 MHz 
280 
MHz 


VCE = 5 V. IC = 200 /lA, RG = 2 kn, 
NF 
Noise 
Figure 
10 
dB 
f=l 
kHz,!:,f=l 
Hz 


BC182, BC1B3, BC184 


NPN-EPITAXIAL-PLANAR-SILICON- TRANSISTOR 


PARAMETER 
TEST CONDITiONS 
MIN 
TYP 
MAX 
UNIT 


V(BR)C80 
Collector 
Base Breakdown 
Voltage 
Ic = 10IJA, IE =0 
45 
V 


V(BR1CEO 
Collector 
Emitter 
Breakdown 
Vol tag 
IC=2mA,IB=0 
30 
V 


V(BR)EBOEmitter 
Base Breakdown 
Voltage 
IE-l01JA,lc-0 
6 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB =30V, 
IE =0 
15 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB-4V,IC-O 
15 
nA 


VCE =5V, 
IC=101JA 
40 


Static 
Forvvard 
Current 
Vce=SV,IC=2mA 
100 
850 
hFE 
Transfer 
Ratio 
Vce=SV,lc=l00mA 
80 


See Note 
3 


Ie = 10 mA, Ie =0.5 mA 
0,25 


VCEloatl Collector 
Emitter 
Saturation 
Voltage 
Ic=100mA,le=5rnA 
0,6 
V 


See Note 
3 


Ie =100 
mA, IB =5 
mA 
VBElmt) 
Base Emitter 
Saturation 
Voltage 
1.2 
V 
See Note 3 


Vce=5V, 
Ic=2rnA,f=1 
kHz 
125 
900 


Small-Signal 
Common-Emitter 
Group 
A 
125 
260 
h21e 
Forvvard 
Current 
Transfer 
Ratio 
Group B 
240 
500 


Group 
C 
450 
900 


VCE = 5 V, IC = 10IJA 
0.52 


VCE=5V,IC=loolJA 
0.55 
VBE 
Base Emitter 
Voltage 
V 
VCE = 5 V. Ie = 2 mA 
0.55 
0.7 


VCE = 6 V. Ie = 10 mA 
0.68 


COb 
Common 
Base Output 
Capacitance 
Vce=10V,le=O,f=1 
MHz 
3.0 
5 
pF 


Cib 
Common 
Base Input 
Capacitance 
VEB =0.5 V, Ic =0, I = 1 MHz 
9.5 
pF 


IT 
Transition 
Frequency 
IC -10 
mA, VCE -5 
V, I -100 
MHz 
280 
MHz 


VCE =5 V, Ic = 200 IJA, RG =2 kf! 
NF 
Noise 
Figure 
10 
d8 
1=1 
kHz,/lf=l 
Hz 


• 


• 


BC182, BC183, BC184 
NPN-EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BRICSO 
Collector 
Base Breakdown 
Voltage 
le=101JA,IE 
=0 
45 
V 


VIBA)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
Ie -2 
mA.le-O 
30 
V 


VIBAlEBO 
EmitterBase 
Breakdown 
Voltage 
IE = 10lJA, Ie =0 
6 
V 


leBO 
Collector 
Cutoff 
Current 
VeB =30 V, IE =0 
15 
nA 


leeo 
Emitter 
Cutoff 
Current 
VEe =4 
V, Ie =0 
15 
nA 


VeE=5V,le=lOIJA 
100 


Static 
Forward 
Current 
VCE =5 
V, Ie =2 
mA 
250 


hFE 
Transfer 
Ratio 
VCE = 5 V, Ie = 100 
mA 
130 


see Note 3 


Ie = 10 mA, 
IB =0.5 
mA 
0.25 


VCE(sat) 
Collector 
Emitter 
Saturation 
Voltage 
Ic=100mA,le=SmA 
0.6 
V 


See 
Note 
3 


Ic=100rnA,le=5rnA 


VSE(sat) 
Base Emitter 
Saturation 
Voltage 
1.2 
V 
See Note 3 


Vce=5V,lc=2rnA,f=1 
kHz 
240 
900 


Small-Signal 
Common-Emitter 


IGroup 
B 
h21e 
240 
500 


Forward 
Current 
Transfer 
Ratio 


IGroup 
C 
450 
900 


VeE = 5 V, Ie = 10IJA 
0.52 


VCE=5V,le=loolJA 
0.55 
VBE 
Base Emitter 
Voltage 
V 
VCE=5V,lc=2rnA 
0.55 
0.7 


VeE=5V,le=10mA 
0.68 


Cob 
Common 
Base Output 
Capacitance 
Vce=10V. 
le=O,f=1 
MHz 
3.0 
5 
pF 


Cib 
Common 
Base Input 
Capacitance 
VEB =0.5 V, IC =0, I = 1 MHz 
9.5 
pF 


IT 
Transition 
Frequency 
Ie = 10 mA, VCE =5 V, I = 100 MHz 
280 
MHz 


VCE =5 V,le 
=200IJA, 
RG = 2 kl1 


NF 
Average 
Noise 
Figure 
f, 
= 
10 
Hz, 
f2 = 10 
kHz 
4 
dB 


Noise 
Bandwidth 
= 
15.7 
kHz 


BC182. BC183. BC184 


NPN-EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


I;~ 


300 


1 
Ie 
60 
1': 


300JlA, 
" 
.•.•. 2001JA 
• 


• 


BC182, BC1B3, BC184 
NPN-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


18 
30jIA 


,/ 
18~26~ 
- - 
/ 
18 
120~ 
- - 


'8 
116~ 
- - 


la-1OjIA 
- - 
,- -r - 


la 
6 jIA 
I 
I 


1.2 
1.6 


VCE--- 


la =f 
(VaE' 
; 


VCE=5 V 


1 


0.5 


mA 


0.4 


J 


0.6 
VaE-----; •••• 


I 
I 


V- 
'a 
25jIA 


la 
201JA 


18 
151JA - 


'a 
101JA - 


la 
51JA _ I-- 
I 
I 


Ie = f IVCE(sat)1 
; 


~=20 
la 


1 


100 
mA 


80 


BC182, BC183, BC184 
NPN-EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


Ie =f(VBE 
Nt) 
IC 
_=20 
'e 


mA 


1': 


60 


Ie 
60 


T 
I 


,OO"C - 
•.... - 
25"C 
_ 
-B5"C 


7 
I 
I 
I 
I I 
/ 
/ 


v 


1 


1.0 


0.8 


VeE 
0.6 


0.4 


0.2 


/ 
T A =-55°C 
~ 
TA -;--25"C 
1/ 
- - 
..- 
TA -100oe 


mA 
I 


'00 


'0 
I 
If 
/ 
V 


0.6 
0.8 
V 
VSE---" 


1 


2.0 


1.6 


10 


'C 
---.- 


• 


• 


BC182, BC183, BC184 
NPN-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


he lIel 
H 
= 
file) 
en 
he(lc=2mAI 


VCE = 5 V 
I 


20 


'0 


Hen 


0.5 


0.1 


0.1 
0.5 


h.IVcel 


Hen = h.IVCE = 5 vi =1 (VCE) 


Ie =2mA 


I I 
\, 


h2le, 
h11e 
I-", 


1- 
~ 
1'112. 


1'122. -= = 


1 


,,' 


1.0 


0.8 


".. 


....•.••.." 
./ 


./ 
/ 


./ 


BC182. BC1B3. BC184 


NPN-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


\ 
"'- r--- -•... - 


'" 


....•..•••. 


"""- 


F =1 (Ie). 
Be 184 


VCE=5V, 
Ag=2Kn 


Equivalent 
Bandwidth: 
15.7 
kHz 


11=10Hz, 
f2=10KHz 


I.- ~ 


-"- 
/' 
I\. 
/- 


I.--" 


r-..... 


.....•... 


r--.... 


•.•.... 


...• 
- 


BC212. BC213. BC214 
PNP-EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


• 
Pre-Ampl ifiers and Driver Stages 


• 
DC-Amplifiers; Low Noise Preamplifier 


• 
Complementary Typ to BC182 Family 


• 
High Current Amplification 
Linearity 


• 
h21e = 100 - 600 at IC = -2 
mA, VCE = -5 V, f = 1KHz in 3 groups 


• 
Noise Figure max 2 dB (BC214) 


description 


These components 
are tested 
according 
to the appropriate 
test method 
of MIL-STD-750. 
By special agreement, 
they 


can also be tested 
additionally 
to MIL-or DIN specifications. 


11 


2 


. 


0 


' 4·· 


3 


q> 


'~~ 
5,</>·' 
--- 
- 
-- 
±o 13 


t 
L- 
= 
..7±0.'3L-l--,2.7 mlnJ 


Be212 
BC213 
Be214 
UNIT 


Collector·Base 
Voltage 
-60 
-45 
-45 
V 


Collector-Emitter 
Voltage 
(See Note 
1) 
-50 
-30 
-30 
V 


Emitter-Base 
Voltage 
-5 
-5 
-5 
V 


Continuous 
Collector 
Current 
-200 
-200 
-200 
mA 


ontinuous 
Device 
Dissipation 
at 
(or below) 
2SoC 
Free Air 
Temperature 
(See Note 
2) 
300 
300 
300 
mW 


~torage 
Temperature 
Range 
-55 
to 150 
55 to 150 
55 to 150 
°c 


Lead 
Temperature 
1.6 
mm 
from 
Case for 
10 seconds 
260 
260 
260 
°c 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BC212, BC213, BC214 


PN P-EPITAXIAL-PLANAR-SI 
L1CON-TRANSISTO 
R 


BC212 
PARAMETER 
TEST CONOITIONS 
UNIT 


MIN 
TYP 
MAX 


V(BRICBO 
Collector 
Base Breakdown 
Voltage 
Ic = -10 JJA. IE =0 
-60 
V 


V(BAICEO 
Collector 
Emitter 
Breakdown 
Voltage 
Ie =-2 
mA, 
Ie =0 
-50 
V 


V(BR)EBO 
Emitter 
Base Breakdown 
Voltage 
IE =10JJA, IC=O 
-5 
V 


leBO 
Collector 
Cutoff 
Current 
VCB=30V, 
IE =0 
-15 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB =-4 
V, Ic =0 
-15 
nA 


VCE=-5V, 
Ic =-10JJA 
40 


Static 
Forward 
Current 
VCE =-5 
V, Ic =-2 
mA 
60 
hFE 
Transfer 
Ratio 
VCE=-5V, 
Ie =-1()OmA 
120 


see Note 3 


VCE =-5 
V, Ie = -2 mA, f = 1 kHz 
60 


h21e 
Small-Signal Common-Emitter 
I 
Group A 
100 
300 
on request: 
Forward 
Current 
Transfer 
Ratio 


I 
Group 
B 
200 
400 


VCE =-5 
V, IC = -10 JJA 
-0.54 


Vce=-5V. 
IC = -100 JJA 
-0.58 


VBE 
Base Emitter 
Voltage 
VCE =-5 
V, Ic=-2mA 
-0.6 
-0.72 
V 


VCE =-5 
V, 
Ic=-10mA 
-0.71 


See Note 3 


IB =-5 
mA, 
Ic=-l00mA 


VSE(satl 
Base Emitter 
Saturation 
Voltage 
-1.1 
See Note 
4 


Ie =-0.5 mA, IC=-10mA 
-0.07 


VCE(sat} 
Collector 
Emitter 
Saturation 
Voltage 
'e =-5 mA, 
Ie =-100 
mA 
-0.6 
V 


See Note 3 


fT 
Transition 
Frequency 
Vce=-5V. 
IC=-10mA 
350 
MHz 


Cob 
Common-Base 
Output 
Capacitance 
VCB 
=-10 
V, 
IE =0, 
f = 
1 MHz 
5 
pF 


PARAMETER 
TEST CONOITIONS 
TYP 
MAX 
UNIT 


NF 
Noise 
Figure 
VCE =-5 
V. 
IC = -200 JJA. RG = 2 k12 
2.5 
10 
dB 


f = 
1 kHz, 
!of = 1 Hz 


• 


• 


BC212, BC213, BC214 
PNP-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


BC213 
PARAMETER 
TESTCONOITIONS 
UNIT 


MIN 
TYP 
MAX 


V(BAlCBOCollector 
Base Breakdown 
Voltage 
IC=-10j.IA, 
IE =0 
-45 
V 


V(BA)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
Ie =-2 
mA, IB =0 
-30 
V 


V(BA)EBOEmitter 
Base Breakdown 
Voltage 
IE = 10j.IA, IC=O 
-5 
V 


leBO 
Collector 
Cutoff 
Current 
VCB =30 V, IE =0 
-15 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEa =-4 
V. Ic=O 
-15 
nA 


VCE=-5V, 
Ic=-10j.IA 
40 


Static 
For'lN8rd 
Current 
VCE =-5 
V, Ie =-2 
mA 
80 
InFE 
Transfer 
Ratio 
VCE=-5V, 
Ie =-100 
mA 
140 


See Note 3 


Vce=-5V, 
Ic=-2mA, 
f=1 
kHz 
80 


Small-Signal 
Common-Emitter 
On request: 
Group 
A 
100 
300 


h219 


Forward 
Current 
Transfer 
Ratio 
Group 
B 
200 
400 


Group 
C 
350 
600 


Vce=-5V, 
'C=-10j.IA 
-0,54 


VCE =-5 
V, IC=-1ooj.IA 
-0.58 


VBE 
Base Emitter 
Voltage 
VCE =-5 
V, Ie =-2 
mA 
-0.6 
-0.72 
V 


VCE =-5V, 
IC=-10mA 
-0.71 


See 
Note 
3 


le=-5mA, 
Ic=-lOOmA 


-VaEI.at) 
Base Emitter 
Saturation 
Voltage 
-1.1 
V 


See Note 3 


IB =-0.5 
mA, Ic=-10mA 
-0.07 


VCEls8t> 
Collector 
Emitter 
Saturation 
Voltage 
Ie =-5 
mA, Ie =-100 
mA 
-0.6 
V 


See Note 
3 


IT 
Transition 
Frequency 
VCE=-5 
V. Ie =-10 
mA 
350 
MHz 


Cob 
Common-Base 
Output 
Capacitance 
VCB =-10 
V, 
le=O,f=1MHz 
5 
pF 


PARAMETER 
TESTCONDITIONS 
TYP 
MAX 
UNIT 


VCE = -5 V, IC = -200 j.IA, AG =2 
kU 
NF 
Noise 
Figure 
2,5 
10 
d8 
f = 1 kHz, t1f = 1 Hz 


BC212, BC213, BC21C- 


PNP-EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


BC214 
PARAMETER 
TESTCONOITIONS 
UNIT 


MIN 
TYP 
MAX 


V{BRlCBO 
Collector 
Base Breakdown 
Voltage 
Ic =-10!lA. 
IE =0 
-45 
V 


V{BR)CeO 
Collector 
Emitter 
Breakdown 
Voltag 
Ie =-2 
mA, la =0 
-30 
V 


V(BA)EBO 
Emitter 
Base Breakdown 
Voltage 
IE = 10!lA. 
Ic=O 
-5 
V 


'CBO 
Collector 
Cutoff 
Current 
Vca =30 V. IE =0 
-15 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEa=-4V. 
IC =0 
-15 
nA 


VCE=-5 
V. IC = -10!lA 
100 


Static Forward Current 
VCE=-5 
V. Ie =-2 
mA 
140 


hFE 
Transfer Ratio 
VCE=-5V. 
Ie =-100 
mA 
120 


(See Note 
3J 


VCE=-5 
V, 'c=-2mA, 
1=1 kHz 
140 


Small-Signal 
Common-Emitter 
On request 
h21e 


IGroup 
B 
Forward Current Transfer Ratio 
200 
400 


IGroup 
C 
350 
600 


VCE=-5 
v. 
IC=-lO!lA 
-0.54 


Vce=-5V. 
IC =-llJO!lA 
-0.58 


VaE 
Base Emitter 
Voltage 
VCE=-5 
V, Ie =-2 
mA 
-0.6 
-0.72 
V 


Vce=-5V, 
'c=-10mA 
-0.71 


See Note 3 


'e =-5 mA, 
'C=-l00mA 


VSE(sat) 
Base Emitter 
Saturation 
Voltage 
-1.1 
V 


See Note 
4 


'B =-O.5mA. 
'c=-10mA 
-0.07 


VCE(S8t) 
Collector 
Emitter 
Saturation 
Voltage 
Is =-5 
mA, Ic=-100mA 
-0.6 
V 


see Note 3 


IT 
Transition 
Frequency 
VCE 
=-5 
V. 
IC=-10mA 
350 
MHz 


Cob 
Common 
Base Output 
Capacitance 
Vca =-10 
V, 
le=O,1=lMHz 
5 
pF 


PARAMETER 
TESTCONOITIONS 
MAX 
UNIT 


NF 


Vce 
=-5 
V, 
IC = -200 
!lA. RG= 2 k!1 
Average 
Noise 
Figure 
2.0 
dB 


Equivalent 
bandwidth: 
15.7 
kHz; 
1, = 
10 Hz, 
12 = 
10 kHz 


• 


• 


BC212, BC213, BC214 
PNP-EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


"- 


"- 
" "-" 


IC=I tVCEI, 
Ie = P8r.met •. 


1 
" 
-600/JA 
-80 


IC 
-~OO~ 
-60 


-40 
...... 
-.;~~ 
-20 
.. 


0 
0 
-4 
-8 
-12 
-16 
-20 
V 


VCE_ 


IC=1 tVCEI, 


~B= ",..metw 
mA 
J 


-100 


-so 


-60 


-40 


-20 


-1.2mA 
~.omA 
/, ....- 
900/JA 
f/ ,,- 
--600/JA 
/ 
/' 
400/JA 
i 
200 
Y 
l00/JA 
o 
o 
-0.4 
-0.8 
-1.2 
-1.6 
-2.0 
V 


VCE_ 


BC212, BC213, BC214 
PNP-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


IC =f1VCEI, 


I B = PIi,.meter 


IS=f1VSEI, 


VCE =-6V 


mA 


r 


-0.4 


-0.3 


J 


1I 


mA 


1 


-100 


-10 


IC 


-1.0 


-4;1 


-4.01 


IC=fIVCEI, 


I. = Paremeter 


-10"· 


-40lIA 


-301M 


-20lIA 


-10llA 
I 
I 


IC =f1VBEI, 
VCE =-6V. 
TA = ••••••••••• 


f-- 
l0a0c 
~- 


J 


I 
I 


I 


a 


• 


BC212, BC213, BC214 
PNP-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


IC = I IYCE ••,I, 


-!t = 20. 
TA = Parameter 
-Iii 


mA 
1- 


100 


IC 
-10 
'l"~ 
'OO"c 
'T- .SOc 
I 
- 
ssoc 


mA 
1- 


100 


IC 
-10 


1 
1.0 


hl.n 
0.8 


IC = 1 (YeE ••,I, 


~ = 20. 
TA = Parameter 


'OO"c 


.so"; ""f--I 
I 


I I 
I 


sSOc ~ 


I 
J 
/1 
I 


YeE =1 lIel, 


Ie = O. TA = Parameter 


I I 
II 
I 
I 
!/ 
II 
I 
I 


I 
I 
I 
6 
A 
l00"C 
I 
I 
I I 
r- 
TA -250C= 


TA 
s~c 
I 
'" 
I I 
I I 
V 
II I 
I I I 


_ 
",.IIC)_ 


"'.n - 
"'. (2 mAl-I 
IIc), 


YCE = -5Y. 
1= 1 KHz 


BC212, BC213, BC214 
PNP-EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


hwllCI 
hen = ii;l2iiiAi" = f "cl, 


hwlVCEI 
hwn = "ii;"l5'Vr_1 
CVCEI, 


Ic=-2mA 


\ 
hI. 
i-- 
I'. --- 
hi. 
hr. 
- 
••••• 


1\ 


•.•.... 


\. 
"' 
......•• 


r-- 
• 


• 


BC212, BC213, BC214 
PNP-EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


C12e = f (Vcel 


f =1 
MHz 
Ie =--2 
mA 


hFE lie. TAl 


hFEn = ----- 
=f lie) 
hFE lie = 2 mAl 


VCE =-5 
V, TA = Parameter 


1\\ 


..•...-- 


F=l 
lAG) 


VCE = -5 V. 'e = Par.meter 


Equi,,"nt 
Bandwidth: 
16.7 kHz 
11=10 Hz, f2 =10 KHz 


BC231 
PNP-EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


These components 
are tested 
according 
to the appropriate 
test method 
of MIL·STD·750. 
By special agreement, 
they 
can also be tested additionally 
to MI L or DIN specifications. 


r 0.4,p 
---!. 2.5,pia., 
--;- 
- -8 :.~~ 
L'2 mon -J 5.' io.'[T 


Base 


Collector 


Emitter 


Coliector·Base 
Voltage 
-40 
V 


Coliector·Emitter 
Voltage (See Note 1) 
-30 
V 
Emitter·Base 
Voltage 
-5.0 
V 
Continuous Collector Current 
-400 
mA 
Continuous 
Device Dissipation 
at (or below) 25°C' Free Air Temperature 
(See Note 2) 
625 mW 


Storage Temperature 
Range 
-55°C 
to 150°C 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
260°C 


• 


• 


BC231 
PNP-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


PARAMETER 
TESTCONOITIONS 
MIN 
MAX 
UNIT 


V(BAICBOCollector BaseBreakdown Voltage 
Ic =-100/lA. 
IE =0 
-40 
V 


VCBA)CEO 
Collector Emitter Breakdown Voltage 
Ic=-10mA, 
le=O, 
See Note 3 
-30 
V 


VCBR)EBO 
Emitter BaseBreakdown Voltage 
IE=-l00/lA.IC=O 
-5 
V 


leBO 
Collector Cutoff Current 
VCB=-20 
V. IE =0 
-100 
nA 


lEBO 
Emitter Cutoff Current 
VEB =-3 
V. IC=O 
-100 
nA 


VcE=-5V. 
Ie = -50 
mA, See Note 3 
100 
450 


Static Forward Current 
I Group A 
100 
300 
hFE 
I 
Group 
B 
Transfer 
Ratio 
200 
450 


VCE=-5V. 
Ie =-100 
mA, 
see Note 3 
80 


VBE 
BaseEmitter Voltage 
VCE=-5 
V. Ie = -50 
mA, See Note 3 
-0.6 
-1 
V 


IB =-5 
mA, 
Ie =-50 
mA, 
see Note 3 
-0.25 


VCE(utl 
Collector Emitter Saturation Voltage 
V 


le=-20mA, 
IC=-203mA. 
See Note 3 
-{).35 


BCDl 


PNP-EPITAXIAL-PLANAR-SILICON- TRANSISTOR 


- """ 


....•..• 


i'.. 


....•.....• 
" 


veElsatl =1 lIel 


-Ie 
=i;= 10; 
Parameter 
= T A 


r 


-~4 


-0.3 


hFE lie; VeE) 


hFEn---------- 
hFE (Ie =-50 
mA; VeE =-5 
VI 


1 


1.6 


1.2 


hFEn 
0.8 
• 


-100 
-1000mA 


le--- 


• 


Hcm 
NPN-EPITA}(IAL-PLANAR-SILICON- TRANSISTOR 


These components 
are tested 
according 
to the appropriate 
test method 
of MIL-STD-750. 
By special agreement. 
they 


can also be tested additionally 
to MIL or DIN specifications. 


r 0.44> 
--l 2.54>± 0.' 
-:-- -8 :.~~ 
L12m," -J 5.'to.l[T 


Ba•• 


Collector 


Emitter 


Collector-Base 
Voltage 
..................•..•..................•................... 
40 V 


Collector-Emitter 
Voltage (See Note 1) 
30 V 


Emitter-Base 
Voltage 
_ 
5.0 V 


Continuous 
Collector 
Current 
400 mA 


Continuous 
Device Dissipation 
at (or below) i5°C 
Free Air Temperature 
(See Note 2) 
....•........... 
625 mW 


Storage Temperature 
Range 
_55°C 
to 150°C 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
260°C 


Hcm 
NPN-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


VCBR)CSOCollector-Base 
Breakdown 
Voltage 
IC = loojJA, 
IE =0 
40 
V 


V(BA)CEO 
Collector·Emitter 
Breakdown Voltage 
Ie = 10 mA. 
Is =0, 
see Note 3 
30 
V 


VCBR)EBO 
Emitter·Base 
Breakdown 
Voltage 
IE = 100 JJA, IC =0 
5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB=2QV,IE=O 
100 
nA 


lEBO 
Emitter Cutoff Current 
VEB=3V, 
IC=O 
100 
nA 


VcE=2V, 
Ie = 50 mA, see Note 3 
100 
450 


Static 
Forward 
Current 
IGroup 
A 
'00 
300 
hFE 
IGroup B 
Transfer 
Ratio 
200 
450 


VCE=2V, 
Ie = 100 mA, See Note 3 
80 


VBE 
Base-Emitter 
Voltage 
VCE=2V, 
Ie = 100 mA. see Note 3 
0,5 
1 
V 


V CE(sat) 
COllector-Emitter 
Saturation 
Voltage 
'B = 10 mA, Ie = 100 mA, See Note 3 
0.3 
V • 


BC232 
NPN-EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


-- 


140 


120 


VeE 
100 


80 


60 


40 


20 
o 


veElsatl = f (lei 


IB 
~-20 
Ie 


hFE (lei 
hFEN - 
hFE (Ie =50 mAI-f 
(Ie) 


VeE =2 v 


I 


1.2 


1.0 


O.B 


- 
- 
,L.'-'" 


- 
- 


r-- 
- 
- 
'-- 
- 
- 


// 


-- 


25 
50 
75 
100 
125 
1500e 


TA---_ 


BC237, BC238, BC2J9 
NPN-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


• 
A F Input Stagesand Driver Stages 


• 
DC Amplifier 
• 
Low Noise AF Input Stages 
• 
Especially Suitable asComplementary Transistors For Types BC3117,BC308, BC309 


• 
hfe 
= 125 - 900 (in 3 groups) 
• F <;; 4 dB ( BC 239) 


11 
2 


• 
0 


' 4. 
43 
'1' 
, ..-~ 
5 1 ~ 
±~.~3 
• - 
• 
-- 
• ~ 
== 
4.'±O"3L--1..-'2., m,nJ. 


BC237 
BC238 
BC239 
UNIT 


Collector-Base 
Voltage 
50 
30 
30 
V 


Collector-Emitter 
Voltage (See Note 1) 
45 
20 
20 
V 


Emitter·8ase 
Voltage 
6 
5 
5 
V 


Continuous 
Collector 
Current 
200 
200 
200 
mA 


Continuous 
Device 
Dissipation 
at (or below) 
25 
C Free-Air 
Temperature 
(See Note 
2) 
300 
300 
300 
mA 


Storage 
Temperature 
Range 
55t0150 
-55'0 
'50 
-55to 
150 
°c 


Lead Temperature 
1.6 mm from Case for 10 Seconds 
260 
260 
260 
°c 


NOTES: 
1. 
Thisvalue 
applies 
when 
the base-emitter 
diode 
is open 
circuited: 


2. 
Derate 
linearly 
to 150°C 
free-air 
temperature 
at the 
rate 
of 2.4 mW/oC. 


PRELIMINARY 
DATA 
SHEET- 
Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


• 


• 


Bcm 
BC238. BC239 
NPN-EPIT AXIAl-PLANAR-SILICON- TRANSISTOR 


BC237 
BC238 
BC239 
PARAMETER 
TEST CONOITIONS 
U- 


MIN TYP MAX MIN TYP MAX MIN TYPMAX 


V(BR)C80 
Collector 
Base Breakdown 
Voltage 
IC=10j.lA,IE=0 
50 
30 
30 
V 


V(BR)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
IC=2mA.16=0 
45 
20 
20 
V 


V(BRlEBO 
Emitter 
Base 
Breakdown 
Voltage 
IE=10j.lA,IC=0 
6 
5 
5 
V 


VCB -40 
V, IE-O 
15 
leBO 
Collector Cutoff Current 
nA 
VCB=25V,IE=0 
15 
15 


leao 
Emitter 
Cutoff 
Current 
VEB=4V. 
Ic=O 
15 
15 
15 
nA 


VCE =5 
V, IC=10j.lA 
40 
40 
100 


VCE=5V, 
IC=2rnA 
120 
460 
120 
800 
210 
800 


VCE =5 
V, IC=l00mA 
80 
80 
130 
See Note 4 


Group 
A 


VCE =5V, 
IC=10j.lA 
90 
90 


VCE =5 
V, 
Ie =2mA 
120 
220 
120 
220 


Vce=5V. 
Ic=lOOmA 
120 
120 
See Note 
4 
Static Forward Current 
hFE 
Transfer 
Ratio 
Group 
B 


VCE=5V, 
IC=10j.lA 
150 
150 
150 


Vce=5V, 
Ie =2mA 
180 
460 
180 
460 
210 
460 


Vce=5V, 
Ic=l00mA 
200 
200 
See Note 4 


Group 
C 


VCE=5V, 
IC=10j.lA 
270 
270 


Vce=5V. 
Ie =2mA 
380 
800 
380 
800 


Vce=5V, 
Ie = l00mA 
400 
See Note 4 


Vce=5V, 
Ie =2mA 
125 
500 
125 
90< 
240 
900 


Small-5ignal 
Common 
Emitter 
Group 
A 
125 
260 
125 
260 
h,. 


Forward 
Current 
Transfer 
Ratio 
f=1 
kHz 
Group 
B 
240 
500 
240 
500 
240 
500 


Group 
C 
450 
900 
450 
900 


BC237, BC238, BC239 
NPN·EPITAXIAL-PLANAR-SILICON- TRANSISTOR 


BC237 
BC238 
BC239 
PARAMETER 
TEST CONOITIONS 
TYP MA) 
TYPMA) 
U 


MIN 
MIN TYPMAX 
MIN 


IC=10mA,la=O.5mA 
0.2C 
0.20 
0.20 


See Note 4 


VCE(sat) 
Collector 
Emitter 
Saturation 
Voltage 
V 


Ie = 100 
mA. 
la=SmA 


0.6 
0.6 
0.6 
See Note 
4 


Ie = 100 mA, 
IB=SmA 


1.05 
1.05 
1.2 


VBElsat) 
Base Emitter 
Saturation 
Voltage 
See 
Note 
4 
V 


Ic=10mA, 
IB =0.5 mA 
0.83 
0.83 
0.83 


Ic=10!lA, 
VCE=5V 
0.52 
0.52 
0.52 


Ic=100!lA, 
VCE=5V 
0.55 
0.55 
0.55 


Ic= 
2mA, 
Vce=5V 
0.55 
0.7 
0.55 
0.7 
0.55 
0.7 
VBE 
Base Emitter 
Voltage 
V 


Ic=10mA, 
Vce=SV 
0.68 
0.68 
0.68 


Ic=l00mA, 
Vce=5V 


0.83 
0.83 


See Note 4 


Cob 
Common-Base 
Output 
Capacitance 
VCB=10V. 
f=1 
MHz 
4.5 
4.5 
4.5 
pF 


Cib 
Common· 
Base 
Input 
Capacitance 
VES=O.5V, 
f=1 
MHz 
9.5 
9.5 
9.5 
pF 


IC=10mA, 
Vce=5V. 


fT 
Transition 
Frequency 
280 
270 
270 
MHz 
f = 100 
MHz 


Vce=SV, 
IC = 200 !lA, 


F 
Noise 
Figure 
f=1 
kHz. 
2 
10 
2 
10 
d8 


RG=2kU, 
1'4=1 
Hz 


VCE 
5V, 
Ie 
200 !lA, 


F 
f, = 10 Hz. 
f2 = ~O kHz, 


Average 
Noise 
Figure 
4 
d8 


RG=2kU, 


Equivalent 
Bandwidth 
15.7 
kHz 


• 


• 


Bcm 
BC238,BC239 
NPN-EPIT AXIAl-PLANAR-SILICON- TRANSISTOR 
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300 "" 
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1': 


BC237,BC238,BC239 
NPN·EPIT AXIAl-PLANAR-SILICON- 
TRANSISTOR 


I 
I 
/ 
IB - 2BjUI 


/ 
IB, 
20fA - f- 


IB I lBi - f- 


IB =10p,A 


lB. 
BF - f- 


I 


'B 
12Br 
- - 


'B 
20 jUI 


IB -'BjUI 


'B 
'OjUI 


'B ~ 
BjUI 


1 


0.' 


0.• 


VCE 
- 
5 V 


J) 


v 
I 


1.0 


0.8 


vBE 
0.6 


0.4 


0.2 


0 


... 
TA 
BI5"C 
- 
I-" 
TA~-2B"C - - 
1/ 


.•• 
10""' 
TA-100°C 
• 


• 


Hcm 
HC238,HC239 
NPN-EPITAXIAL-PLANAR-SILICON- TRANSISTOR 


'e =f (VBE 
sat) 
'C 
- 
=20 
'8 


mA 


r ': 


60 


Ie 
60 


I 
I 


'OO"C - 
....- I- 25"C 


~ 
-5SoC 


J 
I 
I 
II 
I 
/ I 
/ 
/ 
I 


Ie = f (VCEsat) 


~ 
=20 
'8 


mA 


r 


100 


80 


) 
7 


J 
/ 


r 


2.0 


1.6 


BC237, BC238 BC239 
NPN-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


h. «Vce) 
H.n = h. (VCE = 5 V) = f (Vce) 


Ie =2mA 


I 
\, 


h2,.. h1,. 
i= 


I- 
t- 
h12. 


h2~. - I-- 


I 
I 
I 


ht.IICI 
hten = 
hfe tic - 2 mAl = f (leI 


.- 
.....•... 


" 
/ 
/ 
/ 
/ 
• 
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Bcm 
BC238,BC239 
NPN-EPITAXIAL-PLANAR-SILICON- 
TRANSISTOR 


" 
....••... ...•...... 
- 


0 


8 


8 \ 
.. 
•••.....~- 
~ 
~ 
- 
2 


0 


~~ 
8 
8V 


VE8 
--.. 


F =f(lC), 
Be UM 


VCE = 5 V. 
Rg = 2 Kn 


Equivalent 
bandwidth 
15.7 
kHz 


11=10Hz, 
f2=10KHz 


-- 
...•.". 
V 
I\. 
./ 
r-,." 


'- ..••.... 


•...•.•. 


.....• 
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BC2&4 


N-CHANNEL-EPITAXIAL-PLANAR-SILICON-FIELD-EFFECT 
-TRANSISTOR 


• 
NF Application 


• 
Applications 
with 
Low 
Noise Figure and High 
Input 
Impedance 


• 
N F = 0,5 
dB typ 


• 
e12s = 1.2 pF typ 


These 
components 
are tested according 
to the appropriate 
test method 
of Mll-STD-750. 
By special agreement, 
they 


can also be tested 
additionally 
to Mil-or-DIN 
specifications. 


11 


20 


'4 


43 


<1' 
. .-- 


51¢±~~3 
-~ 
-- 
• 
.L-~= 


4.7io.,3-LL 
12.7 min-J 


Drain-Gate 
Voltage 
30 V 
Drain-Source-Voltage 
± 30 V 
Forward-Gate-Current 
10 mA 
Continuous 
Device Dissipation 
at 25°C Free-Air Temperature 
(See Note 1) . . . . . . . . . . . . . . . . . . . . .. 
300 mW 


Storage Temperature 
Range 
'.. 
-55 
to 1SOOC 
lead 
Temperature 
1.6 mm from Case for 10 Seconds 
260"C 


• 


• 


BC2&4 
N-CHANNEL-EPIT 
AXIAL-PLANAR-SILICON-FIELD-EFFECT 
-TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


-V(BR)GS$Gate 
Source 
Breakdown 
Voltage 
-IG 
= 1 pA. 
Vos = 0 
30 
V 


loss 
Gate 
Cutoff 
Current 
-VGS 
= 20 V. 
VOS = 0 V 
10 
nA 


VOS=15V. 
VGS=QV, 
See Note 
2 
2 
12 
mA 


Group A: 
2.0 
4.5 
mA 


lOSS 
Zero-Gate 
Voltage 


Group B : 
3.5 
6.5 
mA 


Drain Current 


Group 
C : 
5.0 
B.O 
mA 


Group 0 : 
7.0 
12.0 
mA 


VOS=15V, 
10 = 200 pA 
0,4 
V 


VOS-15 
V. IO-1.0mA, 
Group A: 
0.2 
1.2 
V 


-VGS 
Gate 
Source 
Voltage 
Vos = 15 V. 10 = 1.5 rnA, Group 
B: 
0,4 
1.4 
V 


Vns =15 
V. In =2.5 
mA. 
Group 
C : 
0.5 
1.5 
V 


VOS=15V. 
10 =3.5mA. 
Group 0 : 
0.6 
1.6 
V 


VGSloffl 
Gate 
Source 
Cutoff 
Voltage 
VoS=15V, 
IO=10nA 
0.5 
V 


VOS=15V.-VGS=QV. 
1=1 
kHz 
2.5 
3.5 
mS 


Group 
A: 
2.5 
mS 


IV2,,1 


Small-Signal 
Common--Emitter 
Group 
B : 
3.0 
mS 
Forward 
Transfer 
Admittance 
Group C : 
3.5 
mS 


Group 0 : 
4.0 
mS 


C12s 
Common-Source 
Short 
Circuit 


Forward 
Transfer 
Admittance 
VOS=15V. 
-VGS 
=1 
V. 
f =1 
MHz 
1.2 
pF 


e'ls 
Common-Source 
Short 
Circuit 
VOS=15V, 
-VGS=l 
V, 1=1 
MHz 
4.0 
pF 


Input 
Capacitance 


C22s 
Common-Source 
Short 
Circuit 
VOS=15V. 
-VGS=l 
V, 1=1 
MHz 
1.6 
pF 
Output 
Capacitance 


PARAMETER 
TEST 
CONOITIONS 
TYP 
MAX 
UNIT 


NF 
VOS=15V, 
VGS=O 
Noise 
Figure 
0.5 
2 
dB 


RG = 1 MQ 
f = 1 kHz 


en 
Equivalent 
Input 
Noise Voltage 
VOS = 15 V, 
Vas 
=0, 
f =10 
Hz 
40 
...J))L 
JHz 


BC264 


N-CHANNEL-EPITAXIAL-PLANAR-SILICON-FIELD-EFFECT 
-TRANSISTOR 


10 =1 1VosJ 


Ptot =f 
ITAI 
V GS = Parameter 


mW 
mil 
I 


400 
1 


10 


8 
JOO 


Ptot 
10 


VGS =0 
V 


6 


200 
VGS = -0.6 
V 


4 


100 
VGS =-1 
V 


VGS = -1.6 
V • 


0 


0 
25 
50 
75 
100 
125 
150 °c 
4 
12 
16 
20 V 


TA_ 
VOS-' 


mA 
1'0 


• 


BC264 
N-CHANNEL-EPIT 
AXIAL-PLANAR-SILICON-FIELD-EFFECT 
-TRANSISTOR 


'DI=I(VGSI 


Vos =0 v 


/ 


~ 


10' 


o 


jIS 
t 
20 
I 
18 
I 
I 


VOS::a 
5 V 


I 


VOS=10V 
I 


VOS='20V_ 
I 
I' 
I 


10 
12 mA 


10_ 


IVll.1 =1 (101 


Vos "" •••••_. 
1= 1 KHz 


jIS[ 


Ves = ,.,..nwt ••.. f = 1 KHz 


mS 
8 


BC264 
N-CHANNEL-EPITAXIAL-PLANAR-SILICON-FIELD-EFFECT 
-TRANSISTOR 


C,2S =1 (VoSl 


VGS=2V, 
1=1 
MHz 


pF 
4 


\\ ....•...I-.. -- 


C,,,=f 
1VOSJ. 


f=1 
MHz 


pF 


1 


4 


3 


ellS 
.•.• 


('22. = f IVDSI 


VGs=2V. 
f=1 
MHz 


1\ 
\ 


'\. 


I"--- 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


• 


• 


BC264 
N-CHANNEL-EPIT 
AXIAL-PLANAR-SILICON-FIELD-EFFECT 
-TRANSISTOR 


NF =1 IRG) 


'0=1 
mA. VO=15V. 
1=1 KHz 


dB 


1 


12 


10 


NF 
B 


- 


~ 
_\ 


- 
I-- 
~ 
r--.... 


NF=III) 


Vos =15 V. VGS=-1 V; RG= Pa'Ome1or 


f 


14 


12 


BC264L/A/B/C/D 
N-CHANNEL EPITAXIAL PLANAR 
SILICON FIELD EFFECTTRANSISTOR 


This 
transistor 
is encapsulated 
in a plastic 
compound 
specifically 
designed 
for 
this purpose, 
using a highly 
mechanized 
process tdeveloped 
by Texas 
Instruments. 
The case will withstand 
soldering temperatures 
without 
deformation. 
This 
device exhibits 
stable characteristics 
under 
high-humidity 
conditions 
and is capable of meeting MIL-STD-202C 
method 
1068. The transistor is insensitive to light. 


~ 
~O.015 
0.100 
I I 
(See Note Al 
±0.005 


o.~~~ 
±O'E-~ 
===::;:] 


a 185 I 
I 
I 
+ooos-t--------t--- 
0.500 ~ 


- 
MIN 
+0.005 


NOTES 
0.100_0020 


A. 
Lead diameter 
is not controlled 
in this area. 


~ F 


0.160+ 
0.005 
- 
0.035 


~ 


~ 
+g:~g~ 
_.. 
- 
0.020 
C 
_ 
G· 
S 


3 LEADS 
0,050 
o.on 


±0.005 
+ 0.002 
- 
0.001 


, 


0.200 
CiA 
±O.005 


• 


B. 
Le.d. 
having maximum 
diameter 
10.0191 
,hall 
be within 
0.007 
of their 
true po.itlon. 
measured 
in the 


gaging plane 0.054 
below the seating plane of the device relative to a m3lximum 
diameter 
package. 


C. 
All dimensions 
are in inches. 


Drain-Gate 
Voltage 
................•............................................ 
30 V 
Drain-Source 
Voltage 
...................................................••...... 
± 30 V 
Reverse Gate-Source 
Voltage 
...............................•..............•....... 
- 30 V 


Continuous 
Forward 
Gate Current 
50 mA 
Continuous 
Device Dissipation 
at (or below) 25°C Free Air Temperature 
(See Note 1) 
300 mW 
Continuous 
Device Dissipation 
at (or below) 25°C Lead Temperature 
(See Note 2) 
..........•...... 
500 mW 
Storage Temperature 
Range 
.........................•..................... 
-65°C 
to 150°C 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
............................•....... 
260°C 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 
publlsh£:d 
at 
a 
later 
date. 


• 


• 


BC264L/A/B/C/D 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECTTRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


"\BA)G$SGate-Source Breakdown Voltage 
IG =-1 
IJA, VOS =0 
30 
V 


VGS =-20 
V, VOS =0 
O.OS 
1 
nA 
IGSS 
Gate Cutoff 
Current 
VGS =-20 
V, VOS =0, TA =100"C 
O.S 
IJA 


VoS""1SV, 
VGs=O, 
2 
12 
mA 
loSS 
Zero-Gate-Voltage 
Drain Current 
See Note:1 


VGS 
Gate-Source 
Voltage 
Vos=1SV, 
10 =200IJA 
0.4 
7.S 
V 


VGS(olfl Gate-Source Cutoff Voltage 
Vos=1SV, 
10 =10 nA 
O.S 
B 
V 


group A 
2 
4.S 
mA 


Vos=1SV, 
VGS=O, 
group 8 
3.S 
6.S 
mA 
lOSS 
Zero-Gate- Voltage 
Drain Current 
See Note 3 
group C 
S 
8 
mA 


group 0 
7 
12 
mA 


10=1 
mA 
group A 
0.2 
1.2 
V 


10=1.SmA 
group 8 
0.4 
1.4 
V 
VGS 
Gate-Source 
Voltage 
VoS=1SV 
10=2.SmA 
groupC 
O.S 
1.S 
V 


10=3.SmA 
group 0 
0.6 
1.6 
V 


IVIsI 
Small·Signal 
Common-Source 
VOS=1SV, 
VGS=O, 
1=1 
KHz 
2.S 
4.S 
mmho 
Forward 
Transfer Admittance 


IVosl 
Smal~Signal Common-Source 
VOS=1SV, 
VGS=O, 
1=1 
KHz 
50 
Jlmho 
Output 
Admittance 


Ciss 
Common-Source 
Short Circuit 
6 
pF 


Input Capacitance 
VOs=1SV, 
VGS=O, 
1=1 
MHz 


Crss 
Common-Source 
Short·Circuit 
2 
pF 


Reverse Transfer Capacitance 


~ 
Average Noise Figure 
VoS=1SV, 
VGs=O, 
1=1 
KHz 
O.S 
2 
dB 
Rg=1 M!4 BW=S Hz 


en 
Equivalent 
Input 
Noise Voltage 
VoS=1SV, 
VGS=O, 
40 
nV 
1= 10Hz, 
BW= S Hz 
JHz 


in 
Equivalent 
Input 
Noise Current 
Vos=1SV, 
V(;$=O, 
0.003 
pA 
1= 10Hz, 
BW= S Hz 
7Hz' 


SC264L IAiS/C/D 


N-CHANNEL 
EPITAXIAL PLANAR SILICON FIELD EFFECT TRANSISTOR 


Ptot =1 
(TA) 
mW 


f 


400 


300 


PIOI 


200 


100 


0 


0 
25 
50 
75 
100 
125 
150 °c 


TA_ 


10=1 
(VOS) 


V GS = Parameter 
mil 


1 


10 


8 


10 
6 


4 


2 


0 


0 
4 
- 


• 


BC264L/A/B/C/D 
N-CHANNEL 
EPITAXIAL PLANAR 
SILICON FIELD EFFECT TRANSISTOR 


roo =1 
IVGSI 


VDS =0 
V 


/ 


...- 


JJS 


f"0400 


10.0375 


Iv",1 


3 
mA 


ID_ 


IJS 
t 
20 


I 
18 


I 
I 


VOS == 
5 V 


I 


VOS=lOV 


1 


vos=12OV- 


I 
I 


VOS=10V 
- 
5V 
~- 


.J' 
~DS=20V 


/ 
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BC264L/A/B/C/D 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECTTRANSISTOR 


C12S=1 (Vos) 


VGS=2V. 
1=1 
MHz 


pF 
4 


\\ ••.•....- 
- 


C11,=1 
(Vosl. 


1=1 
MHz 


pF 
I 


4 


3 


e11S 
" 


2 
• 


C22' =1 (VOS) 


VGS=2V, 
1=1 
MHz 


pF 
8 


\, 
'\ 


.....•........ I-.... 


BC264L/A/B/C/D 


N-CHANNEL 
EPITAXIAL PLANAR SILICON FIELD EFFECT TRANSISTOR 


NF =1 
IRG) 


10=1 
mA, VO=15V, 
1=1 
KHz 


NF=I 
If) 


VOS=15V, 
VGS=-1V;RG=Parameter 


dB 


1 


12 


10 


- 
~ 


~ 


I--- 


I- 


- 
~ 


- 
I- 


- 
l- 
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- 
f- 
- 
f- 
- 
f- 
- 
- 
- 
- 
- 
- 
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~ 
- 
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r- 
- 
loKf 
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BC307,BC.,BC309 


PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


description 


These 
components 
are tested 
according 
to the appropriate 
test method 
of MIL·STD·750. 
By special agreement. 
they 


can also be tested 
additionally 
to MI L·or 
DIN 
specifications. 


BC307 
BC308 
BC309 
UNIT 


Collector-Base 
Voltage 
-50 
-30 
-30 
V 


Collector-Emitter 
Voltage 
(See 
Note 
1) 
-45 
-25 
-20 
V 


Emitter-Base 
Voltage 
-5 
-5 
-5 
V 


Continuous 
Collector 
Current 
-200 
-200 
-200 
mA 


Continuous 
Device 
[Illssipation 
at 
(or 
below) 
2SoC 
Free-Air 
Temperature 
(See Note 
2) 
300 
300 
300 
mW 


Storage 
Temperature 
Range 
-55 to 150 
55 to 150 -55 to150 
°c 


Lead 
Temperature 
l.6mm 
from 
Case 
for 
10 
Seconds 
260 
260 
260 
°c 


PRELIMINARY 
OAT 
A SHEET, 
Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


• 


• 


BC307, BC308, BC309 
PNP EPITAXIAL 
PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VtBR)CBO 
Collector 
Base Breakdown 
Voltage 
Ic =-1O/lA. 
IE =0 
-50 
V 


V(BR)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
Ie=-2 mA, IB =0 
-45 
V 


V(BR)EBO 
Emitter 
Base Breakdown 
Voltage 
IE =-10/lA. 
IC=O 
-5 
V 


leBO 
Collector 
Cutoff 
Current 
VCB =-JOV. 
IE =0 
-15 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VES=-4V, 
IC=O 
-15 
nA 


VCE =-5 
V. IC =-10/lA 
40 


VCE =-5 
V. Ie =-2 
mA 
70 
460 


Group A 
VCE =-5 
V. IC = -10 /lA 
90 


VCE =-5 
V. IC =-2 
mA 
120 
220 


Static Forward Current 
VCE =-5 
V. 
IC=-l00mA 
120 
hFE 


Transfer 
Ratio 
See Note 4 


GroupS 
VCE=-5V. 
IC =-10/lA 
150 


VCE =-5 
V. Ie =-2 
mA 
180 
460 


VCE=-5V. 
Ic=-l00mA 
200 


See Note 4 


VCE =-5 
V, Ie =-2 
mA. 1=1 kHz 
75 


h21• 
Small-Signal 
Common 
Emitter 
Group 
A: 
125 
260 


Forward 
Current 
Transfer 
Ratio 
Group B: 
240 
500 


VCE =-5 
V. Ie =-10/lA 
--{J.54 
V 


Vce=-5V, 
IC=-100/lA 
--{J.5S 
V 


VBE 
Base Emitter 
Voltage 
VCE =-5 
V. IC=-2mA 
-0.6 
--{J.n 
V 


VCE=-5 
V, IC=-10mA 
--{J.71 


See Note 4 


VBE(en 
Base Emitter 
Saturation 
Voltage 
IB =-5 
mA, 
Ie =-100 
mA 
-1.1 
V 


see Note 4 


Ie =-O.5mA, 
Ic=-10mA 
--{J.07 
V 


VCE(san 
Collector 
Emitter 
Saturation 
Voltage 
IB =-5 
mA, 
IC=-l00mA 
--{J.6 
V 


See Note 4 


IT 
Transition 
Frequency 
VCE 
=-SmA, 
IC=-10mA 
350 
MHz 


Cob 
Common-Base 
Output 
Capacitance 
VCB 
=-10 
V, 
IE =0. 
f=l 
MHz 
6 
pF 


~ 
VCE=-5 
V, Ic =-200/lA. 
RG=2 kr! 
Average 
Noise 
Figure 
2.5 
10 
dS 


= 
1 kHz, 
t:I = 1 Hz 


BC307, BC308, BC309 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BA)C8OCollector-Base Breakdown Voltage 
Ic =-10IlA, 
IE =0 
-30 
V 


V(BA)CEOCollector-Emitter Breakdown Voltage Ic=-2mA. 
la =0 
-25 
V 


V(BA)EBOEmitter-Base Breakdown Voltage 
IE --10IlA, 
IC-O 
-5 
V 


leBO 
Collector Cutoff Current 
Vca =-20 
V, IE =0 
-15 
nA 


leao 
Emitter Cutoff Current 
VEa =-4 
V, IC=O 
-15 
nA 


VCE =-5V, 
Ic =-101lA 
40 


VCE =-5 
V, Ic=-2mA 
80 
800 


GroupA:VCE =-5 
V, IC = -10 IlA 
90 


VCE=-5V, 
IC=-2mA 
120 
220 


VCE =-5 
V, Ic =-100mA 
120 


See Note 4 
Static Forward Current 
hFE 
GroupB:VCE =-5 
V, iC =-101lA 
150 
Transfer Ratio 
VCE =-5 
V, Ie =-2 
mA 
180 
460 


VCE =-5 
V, Ie =-l00mA 
200 


See Note 4 


GroupC :VCE--5 
V, IC - -10 IlA 
270 


VCE=-5V, 
IC=-2mA 
380 
800 


VCE=-5V, 
IC=-l00mA 
400 


Vce=-5mA. 
IC=-2mA, 
f=lkHz 
80 


Small-Signal Common-Emitter 
Group 
A: 
125 
260 
h21e 
Forward Current Transfer Ratio 
Group 
B: 
240 
500 


Group C: 
450 
900 


VCE =-5 
V, Ic =-101lA 
-0.54 
V 


VCE 
- 
5V, 
IC- 
100 IlA 
-0.58 
V 
VaE 
BaseEmitter Voltage 
VCE --5 
V, Ie --2 
mA 
-0.6 
-0,72 
V 


VCE--5V,lc- 
lOmA 
See Note 4 
-0.71 


VBE(satl 
BaseEmitter Saturation Voltage 
la=-5mA, 
Ie =-·100 mA seeNote4 
-1.1 
V 


IB=-o.5mA,IC=-10mA 
5ee Note 4 
-0.07 
V 
VCE(,at) 
Collector Emitter Saturation Voltage 
le=--:5mA, 
Ic=-100mA 
See Note 4 
-0.6 
V 


IT 
Transition Frequency 
VCE =-5 
V, IC=-10mA 
350 
MHz 


Cob 
Common-Base Output Capacitance 
VCE=-10V, 
IE =0, 
1=1 
MHz 
6 
pF 


iiif 
VCE --5 
V, Ic - -200 1lA, I -1 
kHz 
Average Noise Figure 
2.5 
10 
dB 
RG =2 
kU 
!'.I= 
1 Hz 


• 


• 


BC307,BC308,BC309 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BRICBO 
Collector-Base 
Breakdown 
Voltage 
Ie =-101lA. 
IE =0 
-30 
V 


V(BRICEO 
COllector-Emitter 
Breakdown 
Voltage 
Ie =-2 
mA, IB =0 
-20 
V 


V(BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - -10 1lA. Ie -0 
-5 
V 


leBO 
Collector 
Cutoff 
Current 
VeB =-20 
V. IE =0 
-15 
nA 


lEBO 
Emitter 
Cutoff 
Current 
Vea --4 
V, le-O 
-15 
nA 


VeE--5V. 
Ie - -10 IlA 
80 


VeE=-5V. 
Ic=-2mA 
100 
460 


GroupB:Vce=-5V.lc=-lOIJA 
150 


VCE = -5 
V. 
Ie = -100 
mA 
200 


Static 
Forward 
Current 
Vce=-5V, 
tC=-2mA 
180 
460 
hFE 
Transfer 
Ratio 
GrouPC:VCE 
=-5 
V. Ie =-lOJjA 
270 


VCE 
=-5 
V, 
Ie =-l00mA 
400 


Vce=-5V,lc=-2mA 
380 
800 


VCE--5V. 
Ic--2mA, 
f-1 
kHz 
120 


h21e 
Small-Signal 
Common-Emitter 
Group 
B: 
240 
500 
Forward 
Current 
Transfer 
Ratio 
Group C: 
450 
900 


Vce--5V• 
Ie --lOIlA 
-0.54 
V 


Vce=-5V, 
Ie = -100 
IlA 
-0.58 
V 


VBE 
Base Emitter 
Voltage 
VCE =-5 
V, Ie =-2 
mA 
-0.6 
-0.72 
V 


VCE=-5 
V, 'C--1OmA 
-0.71 
V 


see Note 4 


Ie --5 
mA, Ie --100 
mA 
-1.1 
V 


VSElsat) 
Base-Emitter 
Saturation 
Voltage 
see 
Note 
4 


la--0.5mA, 
'C--10mA 
-0.07 
V 


VCE(sat) 
Collector-Emitter 
Saturation 
Voltage 
Ie =-5 
mA, 
IC =-100 
mA 
-0.6 
V 


See Note 
4 


fT 
Transition 
Frequency 
VeE =-5 
V. 
'C=-10mA 
350 
MHz 


Cob 
Common-Base 
Output 
Capacitance 
Vca 
=-10 
V, 
IE =0, 
f = 
1 MHz 
6 
pF 


Vce=-5V. 
Ie --2001lA 


NF 
Average 
Noise 
Figure 
RG = 2 kfl. 
fl = 10 Hz. f2 = 10 kHz 
2 
4 
dB 


Equivalent 
bandwidth; 
15.7 
Hz 


BC307,BC308,BC309 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


IC=I 
tVCE) 


18 = Parameter 


-8 
-12 
-16 
-20 
V 


VCE_ 


IC=1 IVCE) 


~B= hnunet •. 
mA 
J 


-100 


-60 


-60 


-40 


-20 


-1.2mA ~ 
I 


1.0mA 
-- 


BOO/,/A 
7; ~ 
--600/,/A 
fl... 
4001JA 


J 
200 
¥ 


-lOOJ,lA 
o 
o 
-0.4 
-0.8 
-1.2 
-1.6 
-2.0 
V 
VCE__ 


• 


• 


BC3D7, BCD, 
BC3D9 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


IC =fCVcel 


I B = Parameter 


IB =fCVBe' 
Vce =-6 
V 


mA 
1 


-0.4 


-0.3 


I 
/ 


mA 
t 


-100 


-10 


IC 


-1.0 


-D.l 


-0.Q1 


IC =flVcel 
'. = Par.meter 


-110 ••• 


.alIA 


3011A 


-2011A 


-'OIlA 
I 


IC =fCVBe' 
Vce=-5V. 
TA="',amot. 
- 
'OOOC 
-5~- 


J 
211"C 


I 
I 


I 


BC307, BC308, BC309 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


Ie =, IVeE sa,) 


-!..c = 20. 
TA = Parameter 
-Iii 


~ 
tOOOC 
rr- 
25°C 
- 
55°C 


rnA 
,_100 


Ie 
-10 


J ::: 


Ie =, IVaE sa,l 
~ = 20. 
TA = Parameter 


l00"C , 
I 


25"C ""t--I 
I 


I 
I 
I 
! 
I 
I 
II 


55"C i 


I 
II 
• 
II 
I 


vaE =f 
lIal 


Ie = O. 
T A = Parameter 


_ 
tIt.llel_ 


h'.n - 
tit. 12mAl -, 
lIel 


VCE = -5V, 
f = 1 KHz 


TA = 25°C 


TA =-5&OC 
• 


• 


BC307, BC308,BC309 
PNP EPITAXIAL 
PLANAR SILICON TRANSISTOR 


lie IIcl 
hen = ••• 12 mAl 
=llIcl 


VCE=-5V 


helVCEI 
hen = "'ii;Ts"iil- 1 IVCEI 


IC=-2mA 


\. 
hIe -i-" 
•...... 
-- 
hie 
h, • 
- 
hoe 


I\. 


.....•• 


......•.. .... r-- 


\ 


f".. 


BC307,BC308,BC309 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


C'2.' 
~ f IVCEI 


f 
1 MHz 


Ie ~-2 
mA 


hFE IIc. TAl 
hFEn = 
=, IIcl 
hFE IIc =2 mAl 


VCE =-5 
V. TA = Parameter 


\ 
I'... 


~ - 
•.... 


F =1 IAGI 


VCE= -5 V. Ie = Parameter 


Equivalent 
Bandwith 
15.7 
KHz 
f, = 10Hz, 
12 = 10KHz 
• 


• 


Bcm,BC328 


PNP SILICON EPITAXIAL PLANAR TRANSISTORS 


High-Current SI LECT *Transistors for High-Gain Industrial, Automotive 
and Consumer Applications 


• 
Minimum BVCBO 50V or 30 V 


• 
Power Dissipation 625 mW 
• 
DC Beta Specified at 100 mA and 300 mA 


• 
Saturation Voltage 700 mV max. at 500 mA 


• 
Complementary to BC 337 and BC 338 (NPN) 


1,2.0' 
~'43~ 
, .--~ 
5.1tP 
±~113 
• - 
~ 
-- 
t.L- 
==::I 


4.7io..3L-l-- 
'2.7 minJ. , 


Bc 327 
Be 328 
UNIT 


Collector-Base 
Voltage 
50 
30 
V 


Collector-Emitter 
Voltage 
(See Note 
1) 
45 
25 
V 


Emitter-Base 
Voltage 
5 
5 
V 


Continuous 
Collector Current 
300 
300 
mA 


Continuous 
Device 
Dissipation 
at lor 
below) 
2SoC 
Free-Air 
Temperature 
(See Note 
2) 
625 
625 
mW 


Storage 
Temperature 
Range 
(See Note 
21 
-55'0150 
-5510150 
°c 


Lead Temperature 
1.6 mm 
from 
Case for 
10 Seconds 
260 
260 
°c 


NOTES: 
1. Thl. value applies when the base-emitter 
diode is open-circuited. 


2. 
Derate 
linearly 
to 150°C 
case temperature 
at the rate 
of 8.5 mWfJC. 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


BC327 r BC328 
PNP SILICON EPITAXIAL PLANAR TRANSISTORS 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


BC 327 
-50 


V(BA)CBO 
Collector-Base 
Breakdown 
Voltage 
'e = -100 
/lA. 
Ie =0 
v 


BC 32B 
-30 


BC 327 
-45 


V(BR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie =-10 
mA, Ie =0 
V 
BC 328 
-25 


VIBAlEBO 
Emitter-Base 
Breakdown 
Voltage 
IE =-loo/lA. 
IC=O 
-5 
V 
I Vea =-45 
V 
BC 327 
ICBO 
Collector 
Cutoff 
Current 
Ie =0, 
-100 
nA 
I VeB 
=-25 
V 
BC 328 


Ie =0, 
TA = 12SoC, 


ICED 
Collector 
Cutoff 
Current 
Vea =-45 
V 
IBC 327 
-10 
/lA 


Vea =-25 
V 
BC 328 


'EBO 
Emitter 
Cutoff 
Current 
VES=-3V, 
'e =0 
-100 
nA 


VCE =-1 
V, 
Ic=-100mA 
100 
630 


Group 
16 
100 
250 


Group 
25 
160 
400 


Static Forward Current 
Group 
40 
250 
630 


hFE 


Transfer 
Ratie 
Vce=-lV, 
Ie =-300 
mA 
60 


Group 
16 
60 


Group 
25 
100 


Group 
40 
170 


VBE 
Base-Emitter 
Voltage 
VCE =-1 
V, 
Ie =-JOO 
mA 
-1.2 
V 


VCElsat} 
Collector-Emitter 
Saturation 
Voltage 
IB = -50 
mA, 
Ie = -500 
mA 
-0.7 
V 


IT 
Transition 
Frequency 
Vce=-EiV, 
IC=-lOmA 
200' 
MHz 


Cob 
Common-Base 
Open 
Vea =-10 
V, 
IC=O, 
f=1 
MHz 
12' 
pF 


Output 
Capacitance 


• 


• 


HC330 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Transistor 
with Exclusive 
Fliker-Noise 
Test, Ensuring 
Very Low Noise at Low Audio 
Frequencies 


• 
Low-Noise 
Input Stages 


• 
DC Amplifiers 


• 
Collector-Emitter 
Breakdown 
45 V min. 


• 
Beta 240 min. 
• 
Average Noise 2 dB max. 


• 
Flicker-Noise 
135 nV max . 


Collector-Base 
Voltage 
.............•..•..•..•..•...............•..•..•.......... 
45 V 


Collector-Emitter 
Voltage 
(See Note 1) .....•..•..•..•............•..•..•............. 
45 V 
Emitter-Base 
Voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
6 V 


Continuous 
Collector 
Current 
30 mA 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) . . . . . • . . . . . .. 
250 mW 


Storage Temperature 
Range 
-55 
to 15QOC 
Lead Temperature 
1.6 mm from Case for 10 Seconds 
260°C 


,. 
This 
value 
applies 
when 
the 
ba •• ·.mltter 
diode 
,. 
open-circuIted. 


2. 
Derate 
linearly 
to 
12SoC 
free-air 
temperature 
at 
the 
rate 
of 
2.5 
mW/oC. 


BC330 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V(BA)CBO 
Collector-Base 
Breakdown 
Voltage 
Ie = 10pA, 
IE =0 
45 
V 


V(BAICEO 
Collector-Emitter 
Breakdown 
Voltage 
Ic-l 
mA,Ie -0 
See Note 4 
45 
V 


V(BAlEBO 
Emitter-Base 
Breakdown 
Voltage 
'E-10pA,le-0 
6 
V 


ICBO 
Collector-Cutoff 
Current 
Vea-30V,le-O 
15 
nA 


leao 
Emitter 
Cutoff 
Current 
VEa -4 
V. le-O 
15 
nA 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
Vce=5V. 
Ie =2mA 
See Note 4 
220 


VeE 
Base-Emitter 
Voltage 
Vce=5V, 
IC=l 
mA 
0$ 
1 
V 


VCE(sat) 
Collector-Emitter 
Saturation 
Voltage 
IB =0.5 
mA, 
Ic=10mA 
See Note 
4 
1 
V 


Vce-5V, 
Ie -50pA, 
f -1 
kHz 
IGroup 
B : 
190 


Small-Signal 
Common-Emitter 
(Group c: 
300 
h,. 
Forward 
Current 
Transfer 
Ratio 
Vce-SV, 
Ie -2 
mA, 
f -1 
kHz 
240 
900 
IGroup 
B : 
240 
500 


IGroupe: 
450 
900 


VCE -5 
V, Ie -2oopA, 
RG -2 
klL 


F 
Average 
Noise 
Figure 
I, = 10 Hz, 
12 = 10 kHz 
2 
dB 


Nois. 
Bandwidth: 
15.7 kHz 


VeE =5 V, Ie =2oopA, 
RG =2 klL 


en 
Equivalent 
Input 
Noise 
Voltage 
0.135 
/lV 
11=10Hz, 
12=50Hz 


Ceb 
Collector-Base-Capacitance 
VCB -10 
\/, 1 -1 
MHz 
3 
pF 


[> 
o 


• 


BC 337,338 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


• 
Minimum BVCBO 50 V or 30 V 


• 
Power Dissipation 625 mW 


• 
DC Beta Specified at 100 mA and 300 mA 


• 
Saturation Voltage 700 mV max. at 500 mA 


• 
Complementary to BC327 and BC328 (PNPl 


description 


These 
components 
are tested 
according 
to the appropriate 
test method 
of MIl·STD·750. 
By special agreement. 
they 
can also be tested additionally 
to Mll·or 
DIN specifications 
. 
• 
r 


11 
20 
'4 
43 


/j> 
, .- 


51¢±~~3 
.~ 
-- 
t 
i--~= 
4.7i:O.,3-L---L 
12.7m;n-J 


BC337 
BC338 
UNIT 


Collector-Base 
Voltage 
50 
30 
V 


Collector-Emitter 
Voltage 
(See 
Note 
1) 
45 
25 
V 


Emitter-Base 
Voltage 
5 
5 
V 


Continuous 
Collector 
Current 
300 
300 
mA 


Continuous 
Device 
Dissipation 
at 
(or 
below) 
2SoC 
Free 
Air 
Temperature 
(See 
Note 
2) 
625 
.625 
mW 


Storage 
Temperature 
Range 
-55 
to 150 -55 
to 150 
°C 


Lead 
Temperature 
1.6 
mm 
from 
Case 
for 
10 
Seconds 
260 
260 
°c 


BC 337,338 


NPN 
EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


BC337 
50 
V(BR)CBO Collector· Base Breakdown 
Voltage 
Ie = 100/lA, 
IE =0 
V 
BC33B 
30 


le=10mA, 
la=O 
BC337 
45 
V(BRlCEO 
Collector·Emitter 
Breakdown 
Voltage 
V 
See Note 3 
BC33B 
25 


V(BAIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 100 /lA, 
le=O 
5 
V 


Vea=45V 
BC337 
leBo 
Collector Cutoff Current 
IE =0, 
100 
nA 
Vea=25V 
BC338 


IE =0, 
TA=12Soc 


leBO 
Collector Cutoff Current 
Vea=45V 
BC337 
10 
/lA 


Vea=25V 
BC338 


lEBO 
Emitter 
Cutoff 
Current 
VEa =3 
V, Ie =0 
100 
nA 


Static 
Forward 
Current 
VeE=l 
V, IC=l00mA 
100 
630 
hFE 
Transfer 
Ratio 
VeE =1 
V, Ie =300 
mA 
60 


VaE 
Base-Emitter 
Voltage 
VeE = 1 V, Ie = 300 mA 
1.2 
V 


IB =50 mA, Ie =500 mA 
0,7 


VeEI••~ 
COllector-Emitter 
Saturation 
Voltage 
V 


IB = 
'e= 


Small-Signal 
Common-Emitter 
VCE = 
le= 
1= 


hIe 
Forward 
Current 
Transfer 
Ratio 
VCE = 
le= 
1= 


IT 
Transition 
Frequency 
VeE=5V, 
IC=10mA, 
f= 
MHz 


Common-Base 
Open-Circuit 


Cob 
Vea = 10 V, Ie =0. 
f = 1 MHz 
pF 
Output 
Capacitance 


Common-Base 
Open-Circuit 


Gib 
VES = 
IE =0, 
1= 
pF 
Input 
Capacitance 
• 


• 


BC382. BC383. BC384 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


These components 
are tested according to the appropriate 
test method of MIL-STD-750. By special agreement, 
they 
can also be tested additonally 
to MIL- or DIN specifications. 


11 


2 


. 


0 


' 4'3<1> 


:'41 :;--.~- 
-- 
to 13 
.-*--- 
= 
,.7tO.,3LL 
12.7m;nJ 


Be382 
Be3S3 
BC384 
UNIT 


Collector-Base 
Voltage 
50 
45 
45 
V 


Collector·Emitter 
Voltage 
(see 
Note 
1 ) 
45 
30 
30 
V 


Emitter-Base 
Voltage 
6 
6 
6 
V 


Continuous 
Collector 
Current 
100> 
,00 
'00 
mA 


Continuous 
Device 
Dissipation 
at 
lor 
below) 
25° 
Free 
Air 
Temperature 
(See Note 
2) 
300 
300 
300 
mW 


Storage 
Temperature 
Range 
-55 to 150 -55to 
150 -55'0 
,50 
°c 


Lead 
Temperature 
1.6 
mm 
from 
Case for 
10 Seconds 
260 
260 
260 
°c 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


BC382,BC383,BC384 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


BC382 
PARAMETER 
TESTCONOITIONS 
UNIT 
MIN 
TVP 
MAX 


V(BAICBO 
Collector 
Base Breakdown 
Voltage 
IC = 101lA, IE =0 
50 
V 


V(BR)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
'c=2mA. 
IB =0 
45 
V 


V(BAlEBO 
Emitter 
Base Breakdown 
Voltage 
Ic=O. 
IB=101lA 
6 
V 


leBO 
Collector 
Cutoff 
Current 
VCB=30V, 
IE =0 
15 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEa =4 
V. 
IC=O 
15 
nA 


VCE =5 V, IC=101lA 
40 


Static 
Forward 
Current 
Vce=5V. 
IC=2 
mA 
100 
B50 
hFE 
Transfer 
Ratio 
VCE =5 V, IC = 100 mA 
BO 


See Note 3 


IC=10mA,la=O.5mA 
0.25 


VCE(sat) 
Collector 
EmitterSaturation 
Voltage 
Ie = 100 mA, 
Is=SmA 
0.6 
V 


see Note 3 


Ic=100mA,le=5rnA 


VSE(sat) 
Base Emitter 
Saturation 
Voltage 
1.2 
V 
See Note 3 


Vce=SV. 
IC=2rnA. 
f=1 
kHz 
240 
900 


h21e 


Small-Signal 
Common-Emitter 
I 
Group 
B 
240 
500 
Forward 
Current 
Transfer 
Ratio 


I 
Group 
C 
450 
900 


IC -10 
1lA, VCE =5 V 
0.52 


'C=l00llA, 
VCE=5V 
0.55 


VBE 
Collector 
Emitter 
Voltage 
V 
'c=2mA. 
Vce=SV 
0.55 
0.7 


IC=lOmA, 
Vce=5V 
0.68 


Cob 
Common 
Base Output 
Capacitance 
VCB=10V. 
1=1 
MHz 
2.5 
5 
pF 


Cib 
Common 
Base I nput 
Capacitance 
VEB =0.5 V. 1=1 
MHz 
11 
pF 


IT 
Transition 
Frequency 
VCE 
=5 
V. 
Ie = 
10 mA, 
1 = 
100MHz 
150 
MHz 


VCE=5V, 
Ic = 200 IlA 


m: 
Average 
Noise 
Figure 
RG = 2 k!/, lH = 15.7 kHz 
6' 
dB 


11 = 
10 Hz. 
12 = 10 kHz 


NOTE 
S: 
3. 
These parameters 
must 
be measured 
using pulse techniques 
tp = 300 JJS. duty 
cycle 
~2 
"'. 


According 
to ~ 
= 7.31 
. 10-9 V ; B = equivalent 
nols8 bandwidth 


JB 


• 


• 


BC382,BC383,BC384 
NPN EPITAXIAL 
PLANAR SILICON TRANSISTOR 


BC383 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
TVP 
MAX 


V(ORlCBOCollector 
Base Breakdown Voltage 
IC=10j.lA.IE=0 
45 
V 


V(ORlCEOCollector Emitter Breakdown Voltage 
IC=2mA.10=0 
30 
V 


V10RIEBOEmitter 
Base Breakdown Voltage 
IC =0. 
10= 10j.lA 
6 
V 


ICOO 
Collector 
Cutoff 
Current 
VCO=30V.IE=O 
15 
nA 


IEeo 
Emitter 
Cutoff 
Current 
VEO=4 V. Ic=O 
15 
nA 


VcE=5V. 
Ic=10j.lA 
40 


Static Forward 
Current 
VCE =5 V. 'c=2rnA 
100 
850 
hFE 


Transfer Ratio 
VCE =5 V. Ie == 100 mA 
80 


see Note 3 


'c=10mA,le=O.5mA 
0.25 


VCElut> 
Collector Emitter Saturation Voltage 
'C=100mA,le=5mA 
0.6 
V 


See Note 3 


Ic=100mA.10=5""" 
VSE(ut) 
Base Emitter 
Saturation 
Voltage 
1.2 
V 


See Note 3 


Vce=5V, 
'C=2rnA, 
1=1 kHz 
240 
900 


h21• 
Small-Signal Common-Emitter 
I 
Forward Current Transfer Ratio 
Group B 
240 
500 


r 
Group 
C 
450 
900 


1t:=10j.lA. 
VCE=5V 
0.52 


IC=l00j.lA. 
VCE=5V 
0.55 
VOE 
Collector 
Emitter 
Voltage 
V 


Ic=2mA. 
VcE=5V 
0.55 
0.7 


Ic=10mA. 
VCE=5V 
0.68 


Cob 
Common Base Output Capacitance 
Vco=10V. 
1=1 
MHz 
2.5 
5 
pF 


Cjb 
Common-Bas. 
Input Capacitance 
VEO=0.5V. 
1=1 
MHz 
11 
pF 


IT 
Transition 
Frequency 
VcE=5V. 
Ie == lOmA. f=l00MHz 
150 
MHz 


VcE=5V.lc=200j.lA 


"'" 
Average Noise Figure 
RG = 2 kU 
61 = 15.7 kHz 
6" 
dB 


11=.10 Hz. 12= 10 kHz 


NOTE$-": 
3. 
These per.meters 
mu.t 
be measured using pul •• techniqu •• ; 'tp = 300 ¢3, 
duty cycle:E; 2 ". 


According 
to ~ 
= 7.31 
. 10"9 V ; B = equlvelent 
noi •• bandwidth 
JB 


BC382,BC383,BC384 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


BC384 
PARAMETER 
TESTCONOITIONS 
UNIT 


MIN 
TYP 
MAX 


VIBA)COO 
Collector 
Base Breakdown 
Voltage 
IC =101lA, 
IE =0 
45 
V 


VCBR)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
IC-2mA,IB=0 
30 
V 


VCBR)EBO 
Emitter 
Base Breakdown 
Voltage 
IC =0, 
IB =101lA 
6 
V 


leBo 
Collector 
Cutoff 
Current 
VCB =30 V, IE=O 
15 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB =4 V, IC=O 
15 
nA 


VCE=5V, 
IC = 10 IlA 
100 


Static 
Forward 
Current 
VcE=5V, 
IC =2 mA 
250 
400 
hFE 
Transfer 
Ratio 
VCE=5V, 
IC=l00mA 
130 


see Note 3 


IC = 10 mA, IB =0.5 mA 
0.25 


VCECS8t) 
Collector 
EmitterSat,uration 
Voltage 
Ie = 100mA, le=SmA 
0.6 
V 


see Note 3 


Ic = 100 mA, IB=5mA 
1.2 
V 
VSEClatl 
Base Emitter 
Saturation 
Voltage 
See Note 3 


Vce=SV, 
Ic=2mA, 
1=1 kHz 
240 
900 


h21e 
Small-Signal 
Common-Emitter 
I 
Group 
B 
240 
500 
Forward Current Transfer 
Ratio 
On 
request 
I Group C 
450 
900 


IC=10IlA, 
VcE=5V 
0.52 


IC = lOOIlA, VCE =5 V 
0.55 


VBE 
Collector 
Emitter 
Voltage 
V 


IC=2mA, 
Vce=5V 
0.55 
0.7 


IC=10rnA, 
VcE=5V 
0.68 


Cob 
Common-Base 
Output 
Capacitance 
VCB=10V, 
1=1 
MHz 
2.5 
5 
pF 


Cib 
Common-Base 
Input 
Capacitance 
VEB =0.5 V, 1=1 
MHz 
11 
pF 


IT 
Transition 
Frequency 
VCE=5 V, IC=10rnA, 
1=100 MHz 
150 
MHz 


VCE =5 V, IC =200IlA, 


NF 
Average 
Noise 
Figure 
RG= 2 kU 
61 = 15.7 kHz, 
4"" 
d8 


11=10Hz, 
12=10kHz 


NOTES: 
3. 
These 
parametars 
must 
be measured 
using 
pulse 
techniques; 
tp = 3OO}JS, 
duty' 
cycle 
=e;;;; 2 %. 


•• 
Compiles 
with 
01 N 41792 


• 


• 


BC382,BC383,BC384 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


VCE = 5 V, IC = 2OO!lA, 


en 
Equivalent 
Input 
Noise 
Voltage 
0.135" 
IN 


RG = 2 k!4 
f = 10 to 50 Hz 


FLICKER·NOISE MEASUREMENT 


Transistor under test 


[> 
o 


f'" "' 
~ 
...•..• 


"" 


BC382,BC383,BC384 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Ie = f IVCEI 
Ie :;;;; 
Par.me,., 
mA 


1 


'00 


'e 
&0 


40 


20 


0 


0 
0.& 


'S;f 
IVSE' 
; 


VCE;5 
V 


1 


0.5 


mA 


0.4 


J 


0.6 


VSE 


1': 


IC ; f IVCElsa,l' 
; 


~;20 
IS 


1 


'00 
mA 


80 


0.10 
0.15 


VCECutt --~.- 


• 


BC382, BC383, BC384 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


'c =f (Vce) 


18 = Parameter 


mAr 
Ie • 


4• 


0 


1/ 
I 
I 
/ 
'B - 20jJA 


V 
'B 
20jJA - - 


I ••••• 
'B ~'0t'" 
- - 


IB -101AA 


'B 
5jJA -- 


V 
2.4 


1 : 


VIBRICER 
1. 


V(BRICEO 
1. 


2 


0 


8 
1\ 
6 


4 
, 


2 


0 
.••••1"-- 


Sk 
SOk 
5OOkn~ 


RBE 
---- 


I 
I 


18 
251JA 
I--I-- 
II 


'S 
20 jJA 
I 
I 


's-10jJA 


's 
,'0~ 


'S~ or 


v 


1 


1.0 


0.8 


vBe 0.6 


I 
I 


..- 
TA 
o••c 
- 
TA I 
2~C 
r-- I-- 
" 
TA -100°C 


BC382, BC383, BC384 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Ie =1 (VSE ut) 
'C 
_=20 
's 


mA 


r ': 


60 


Ie 
60 


I 
I 


,OO"C - - - 
25"C 


- 
-55"C 


J 
J 
J 
I 
I 
I 


/ 
/ 
I 


mA 
100 


'0 


'C 


1.0 


0.1 


0.01 


I 
/ 
/ 
/ 


r 


2.0 


1.6 


10 


'C 
---.- 


• 


BC382, BC383, BC384 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


fT=f(lC) 


VCE = 5 V. 
TA = 2SOC 
I 


280 


2~0 


200 
fT 
160 


120 


80• 


~O 


0.1 
1.0 
10 
100 mA 
'C_ 


he (lei 
H 
= 
f lie' 
en 
h.{lc=2mAI 


VCE = 5 V 


r 


20 


10 


Hen 


0.5 


0.1 


0.1 
0.5 
10 mA 
'C_ 


h. (Vce' 
Hen = he I VCE = 5 V) = f I Vcel 


Ie =2mA 


I 
\, 
I\. 
h21e. 
hlh ~ 
- - 
h12e 


h22e == 


I 
I 


I 


1.1 


1.0 


0.8 


./ 
•...••.. 


"""'" 


./ 
./ 
/ 
/ 


BC382, BC383, BC384 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Cib =f tVES), 
tc=o. 
f=lMHz 


'" 


.....•.•.• 


"""'- 
\ 
"'--~ 
- • 


~=ltIC). 
Be 
84 


VCE = 5 V, 
Ag = 2 Kn 


Equivalent 
Bandwidth: 
15.7 
kHz 


f,=10Hz. 
f2=10KHz 


-- 
./ ~ 
/' 
\. 
/' 
-~ 


••....... 


..•.•..•. 


r---... 


......•I'--"- 


• 


BC 51& 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


Two PNP Transistors 
Internally 
Connected 
in Darlington 
Configuration 
to Give Exceptionally 
High Gain 


Collector-Base 
Voltage 
-40 
V 


Collector-Emitter 
Voltage (See Note I) . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . .. 
. .•........... 
-30 
V 
Emitter-Base 
Voltage 
-10 
V 
Continuous 
Collector 
Current 
...........................................•......... 
-400 
mA 
Continuous 
Device Dissipation at (or below) 25°C Free Air Temperature 
(See Note 2) 
0. 
625 ~W 
Storage Temperature 
Range 
-55 
C to 150 C 
Lead Temperature 
1/16 Inch from Case for 10 Seconds 
260°C 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BC516 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST eONOITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BR)CBOCollector BaseBreakdown Voltage 
Ie =-10I'A, 
IE =0 
-40 
V 


VIBA)CEO 
Collector 
Emitter 
Breakdown 
Voltagt 
Ie =-2 
mA, la =0, 
see Note 3 
-30 
V 


V(BA)EBO 
Emitter 
Base Breakdown 
Voltage 
IE=-100 
nA, Ie =0 
-10 
V 


leBO 
Collector Cutoff Current 
VeB =-30 
V, IE =0 
-100 
nA 


ICED 
Collector 
Cutoff 
Current 
VCE = 
IB =0 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VES = 
IC=O 
nA 


Static 
Forward 
Current 
VCE=-2 
V, 
Ie =-20 
mA 
30.000 
hFE 
Transfer 
Ratio 
VCE = 
IC= 


VBE 
Base Emitter 
Voltage 
VCE=-5 
V, 
Ic=-lOmA 
-1.4 
V 


Collector 
Emitter 
Is =-0.1 
mA, 
Ie =-100 
mA 
-1 
VCEIM!l 
V 
Saturation 
Voltage 
IB = 
le= 


VCE=-5V,lc=-1 
mA, RG=10kfl, 


NF 
Average Noise Figure 
11= 10 Hz, 12= 10 kHz 
15 
dB 


Equivalent Bandwidth = 15.1 kHz 


Cob 
Common 
Base Output 
Capacitance 
Vcs=-10V, 
le=O, 1=1 MHz 
4.5 
pF 


VCE=-5 
V, IC=-10rnA, 
fT 
Transition 
Frequency 
250 
MHz 
f=looMHz 
• 


• 


BC517 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


TWO NPN TRANSISTOR 
ELEMENTS, ON MONOLITHIC 
SUBSTRATE, 
INTERNALLY 
CONNECTED 
IN DARLINGTON 
CONFIGURATION 
TO GIVE EXCEPTIONALLY 
HIGH GAIN 


• 
For Amplifiers with Very High Gain 


• 
High Input-ImpedanceAmplifiers 


• 
Driver Stagesfor Complementary Output 


• 
StabilisedPowerSupplies 


• 
Minimum Beta 30,000 


• 
Complementaryto BC516 (PNPI 


1120' 
~4J" 
. .-- 


"'J 
'~"J 
~ 
-- 
I 
-*--~= 


4,7 to., JL-.l..- 
12.7 on",-.J 


Collector-Base 
Voltage 
_ . . . . . . . . . . . . • . . . . . . . . . . . . . 
40 V 
Collector-Emitter 
Voltage (See Note I) 
.......................•..•.•...•............... 
30 V 
Emitter·Base 
Voltage 
10 V 


Continuous 
Collector 
Current 
400 
mA 
Continuous 
Device Dissipation 
at (or below) 25°C Free Air Temperature 
(See Note 2) 
600 mW 
Storage Temperature 
Range 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-55°C 
to 150°C 
Lead Temperature 
1.6 mm from Case for 10 Seconds 
..............•..•...................• 
260°C 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


BC517 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST eoNolTIONS 
MIN 
TYP 
MAX 
UNIT 


V(BR)CBO 
Collector 
Base Breakdown 
Voltage 
Ic = 101lA, IE =0 
40 
V 


V(BAlCEO 
Collector 
Emitter 
Breakdown 
Voltag 
Ie =2 mA, IB =0 
SeeNote 4 
30 
V 


V(BR)EBO 
Emitter 
Base Breakdown 
Voltage 
Ie = 100nA, Ie =0 
10 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB=30V,IE=0 
100 
nA 


Static 
ForllVard 
Current 
Ie =20 mA 
3.104 
hFE 
Transfer Ratio 
VCE =2 V, 


VBE 
Base Emitter 
Voltage 
VCE =5V, 
Ic=10rnA 
1.4 
V 


VCElsa,1 Collector 
EmitterSaturationVoltage 
le=0.1 
mA, 
IC=l00rnA 
1 
V 


VCE=5V, 
IC=l 
mA, RG=10KU 


lII1' 
Average 
Noise 
Figure 
1, =10Hz, 
f2=10KHz 
15 
dB 


Noise Bandwidth: 15.7 KHz 


eCB 
Collector 
Base Capacitance 
VCB=10V, 
Ie =0. 
f =1 MHz 
3.5 
pF 


IT 
Transition 
Frequency 
Vce=5V. 
iC=10rnA, 
f=100MHz 
220 
MHz 


Ptot=f 
(TAl 


700 
mW 
600 


500 


Ptot 
400 


300 


200 


100 


0 


0 
50 


200 
xl03 


160 


HFE 120 


BO 


40 


100 


TA----· 


HFE =1 lIel 


VCE =5 V 


..•.. 


V 
\. 


/ 


• 


• 


BC511 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


\\I\. 


•....•.. 


•.•...•... 


fT=f lIel; 


VeE = 5 V 


F=f IAGI; 


VCE =5V; 
IC=l 
mA ;f1 
=10 
Hz; 


f2 = 10KHz; 
equivalent 
bandwidth 
= 15.7 KHz 


" 
/' 


1/ 
- 
/ 
/" 
--- 


\. 
" 


'" 


- 


BCW62, BCW63, BCW64 


PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


• 
For High-Density 
Printed-Circuit 
Applications 


• 
Thick-Film 
Circuits 


• 
Electric Clocks 


• 
Collector 
Voltage to 60 V 


• 
Close- Tolerance 
Beta Groups 


• 
Complementary 
to BCW82·4 


These 
components 
are tested 
according 
to the appropriate 
test method 
of Mll-STD-750. 
By special agreement, 
they 
can also be tested 
additionally 
to Mil-or 
DIN specifications. 


10 ±O,2L-O===== 
, 


BCW62 
BCW63 
BCW64 
UNIT 


Collector 
BaseVoltage 
-60 
-45 
-45 
V 


Collector Emitter Voltage (See Note 1) 
-50 
-30 
-30 
V 


Emitter 
Base Voltage 
-5 
-5 
-5 
V 


Continuous Collector Current 
200 
200 
200 
mA 


Continuous 
Device Dissipation at (or below) 25°C Free Air Temperature 
(See Note 2 
225 
225 
225 
mW 


Storage 
Temperature 
Range 
-55 
to 150 -55 
to 15C -55to 
150 
°c 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
260 
260 
260 
°c 


NOTES: 
1. 
This value applies when the base-emitter diode 
15 open-circuited. 


2. 
Derate linearly to 150°c free air temperatur~ 
at the rate cf 1.8 mW/oC. 


3. 
Lead diameter not controlled 
in this area. 


PRELIMINARY 
OATA 
SHEET: 


Supplementary 
data 
may 
be' 


published 
at 
a 
later 
date. 


• 


• 


BCW62, BCW63, BCW64 
PNP EPITAXIAL 
PLANAR SILICON TRANSISTOR 


BCW62 
PARAMETER 
TESTCONDITIONS 
UNIT 
MIN 
TYP 
MAX 


VIBR)C80 
Collector-Base 
Breakdown 
Voltage 
Ic =-10/IA. 
IE =0 
-60 
V 


V(BRlCEO 
Collector 
Emitter 
Breakdown 
Voltag4 
Ie =-2 
mA, la =0 
-50 
V 


V(BAIEBO 
Emitter 
Base Breakdown 
Voltage 
IE =-10/IA, 
IC=O 
-5 
V 


lEBO 
Emitter 
Cutoff 
Current 
VCE=-4 
V, IC=O 
-15 
nA 


ICBO 
Collector 
Cutoff 
Current 
VEa =-30 
V, IE =0 
-15 
nA 


VCE=-5V. 
Ic =-10/IA 
40 


"FE 
Static Forward 
Current 
VCE=-5 
V, Ie =-2 
mA 
60 


Transfer 
Ratio 
VCE=-5 
V, IC=-l00mA 
\20 


see Note 4 


Vce=-5V, 
lC=-2mA, 
f=1 KHz 
60 


h21e 
Small-Signal 
Common-Emitter 
IGroup 
A 
Forward 
Current 
Transfer 
Ratio 
on request 
100 
300 
I Group B 
200 
400 


VCE =-5 
V. IC =-10/IA 
-0.54 
V 


VCE=-5V. 
IC =-lOO/IA 
-0.58 
V 


VaE 
Base Emitter 
Voltage 
VCE=-5 
V. Ie =-2 
mA 
-0.6 
-0.72 
V 


VCE =-5 
V. Ic=-10mA 
-0.71 
V 


See Note 4 


VSE(sat) 
Base Emitter 
Saturation 
Voltage 
Ie =-5 
mA, Ic=-100mA 
-1.1 
V 
See Note 4 


IB =-O.5mA, 
Ie =-10 
mA 
0.07 


VCE(sat) 
Collector 
Emitter 
Saturation 
Voltage 
IB 
SmA, 
Ic 
lOOmA 
0.6 
V 


see Note 
4 


IT 
Transition 
Frequency 
VCE =-5 
V. 
Ie =-10 mA 
200 
MHz 


Cob 
Common 
Base Output 
Capacitance 
Vca =-10V, 
IE=O, 1=1 MHz 
5 
pF 


NF 
Noise 
Figure 
VCE=-5V,lc=-2oo/IA,RG=2K.n 
2.5 
10 
da 


= 1 KHz, /)J = 1 KHz 


BCW62, BCW63, BCW64 
PNP EPITAXIAL 
PLANAR SILICON TRANSISTOR 


BCW63 
PARAMETER 
TESTCONDITIONS 
UNIT 
MIN 
TYP 
MAX 


V(BRIC80 
Collector 
Base Breakdown 
Voltage 
Ic =-10{JA, 
IE =0 
-45 
V 


V(BRICEO 
Collector 
Emitter 
Breakdown 
Voltage 
Ic=-2mA, 
IB=O 
-30 
V 


V(BR)EBO 
Emitter 
Base Breakdown 
Voltage 
IE =-10{JA, 
IC=O 
-5 
V 


lEBO 
Emitter 
Cutoff 
Current 
VCE =-4V, 
IC=O 
-15 
nA 


leBO 
Collector 
Cutoff 
Current 
VEB =-30 
V, IE =0 
-15 
nA 


VCE=-5 
V, IC =-10{JA 
40 


Static Forward Current 
VCE =-5 
V, Ie =-2 
mA 
80 
hFE 
Transfer Ratio 
VCE=-5V, 
Ie =-100 
mA 
140 


see 
Note 
4 


Vce=-5V, 
Ic--2mA,f-l 
KHz 
80 


Small-Signal 
Common-Emitter 
on request 
Group 
A 
100 
300 
h218 
Forward 
Current 
Transfer 
Ratio 
Group 
B 
200 
400 


Group 
C 
350 
600 


VCE=-5V. 
IC =-10{JA 
-0.54 
V 


VCE =-5 
V, IC=-1oo{JA 
-0.58 
V 


VBE 
Base Emitter 
Voltage 
VCE =-5 
V, 
IC=-2mA 
-0.6 
-0.72 
V 


VCE =-5 
V, 
IC=-10mA 
-0.71 
V 


See 
Note 
4 


VBElsati Base Emitter 
Saturation 
Voltage 
IB=-5mA, 
'B =-100 
mA 
-1.1 
V 


See 
Note 
4 


IB =-0.5 
mA, IC =-10 
mA 
-0.07 
V 


VCE(sau 
Collector 
Emitter 
Saturation 
Voltage 
IB - 
SmA, 
Ic- 
lOOmA 
-0.6 
V 


see 
Note 
4 


'T 
Transition 
Frequencv 
VCE =-5V, 
IC=-10mA 
200 
MHz 


Cob 
Common 
Base Output 
Capacitance 
VCB = ....10 V. 
Ie =0. 
f =1 
MHz 
5 
pF 


NF 
Noise 
Figure 
VCE =-5V, 
Ic=-200{JA, 
RG=21Q2 
2.5 
10 
dB 
I = 1 KHz, t:t = 1 Hz 


• 


• 


BCW62, BCW63, BCW64 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


BCW64 
PARAMETER 
TESTCONOITONS 
UNIT 


MIN 
TYP 
MAX 


V(BRlCBO 
Collector 
Base Breakdown 
Voltage 
Ic =-1Oj.lA. 
Ie =0 
-45 
V 


VIBA)CEO 
Collector 
Emitter 
Breakdown 
Vohag 
Ie =-2 
mA, la=O 
-30 
V 


V(BRlEBO 
Emitter 
Base Breakdown 
Voltage 
IE =-10j.lA. 
IC =0 
-5 
V 


leeo 
Emitter 
Cutoff 
Current 
VCE=-4V. 
IC=O 
-15 
nA 


'CBO 
Collector 
Cutoff 
Current 
VEa =-30 
V. IE =0 
-15 
nA 


VCE=-5V. 
IC =-10j.lA 
100 


Static 
Forward Current 
VCE=-5V. 
Ie =-2 
mA 
140 
hFE 
Transfer 
Ratio 
VCE=-5 
V. Ie =-100 mA 
120 


See Note 4 


VCE=-5 
V. 
tc=-2mA. 
f =1 KHz 
140 


Small·Signal 
Common· 
Emitter 
on request 


h218 
I 
Forward Current 
Transfer 
Ratio 
Group 
B 
200 
400 


I 
Group 
C 
350 
600 


VCE =-5 
V, IC= -10 j.lA 
-0.54 
V 


VCE=-5 
V. IC =-100j.lA 
-0.58 
V 


Va.; 
Base Emitter 
Voltage 
VCE =-5 
V, Ie =-2 
mA 
-0.6 
-0.72 
V 


VCE =-5 
V, Ie =-10 
mA 
-0.71 
V 


See Note 4 


VSE{satl 
Base Emitter 
Saturation 
Voltage 
Ie =-5 
mA, Ie =-100 mA 
-1.1 
V 


See Note 
4 


la=-0.5mA.lc=-10mA 
-0.07 
V 


VCE(sat)Collector 
Emitter 
Saturation 
Voltage 
Ie --5 
mA, Ie _-100 mA 
0.6 
V 


See Note 4 


'T 
Transition 
frequency 
VCE=-5 
V. 'C=-10mA 
200 
MHz 


Cob 
Common 
Base Output 
Capacitance 
Vca=-10V. 
IE=(}' 
1-1 
MHz 
5 
pF 
- 
VCE=-5 
V. IC=-200j.lA. 
RG=2Kll 


NF 
Average 
Noise 
Figure 
'1 =10 Hz. '2=10 
KHz 
2.0 
dB 


Noise 
Bandwith 
: 15.7 
KHz 


BCW62. BCW63. BCW64 
PNP EPITAXIAL 
PLANAR SILICON TRANSISTOR 


IC=1 (Vce' 


I B = Plr.rrwter 


" 
-500/IA 


-' 
-"'OO~ 


"" 
...... 
~~~ 
.. 


mA 
J 


-100 


-80 


-60 


-40 


-20 


IC=1 tVce' 


~8-= hnnwtw 


-1.2mA 0· 


0mA 
- 
I 
~ 
800/IA 


fI l......- 
600/IA 


fJ 
400/IA 
..- 
~ 
200 
f 
l00/IA 


o 
o 
-D.4 
-0.8 
-1.2 
-1.6 
-2.0 V 


Vce_ 


-8 
-12 
-16 
-20 V 


Vce~ 


• 


• 


BCW62, BCW63, BCW64 
PNP EPITAXIAL 
PLANAR SILICON TRANSISTOR 


IC=fIIlCEI 
IS =PIIr.meter 


mA 
1 


-0.4 


-0.3 
IB 


-0.2 


-0.1 


mA 


1 


-100 


-10 


IC 


-1.0 


-0.1 


-0.01 


IC=flIICEI 


la=P8r11tneter 


-110"· 


-40jIA 


30jIA 


-20jIA 


-10jIA 


I 


IB =flIIBEI 


liCE =-511 


I 
I 


IC=fCIIBEI 
liCE = -511, 
TA = ••••••met. 
- 
l00"C 
eeoe- 
If' 
1 
1 
aoc 


I 


I 
I 


I 


BCW62. BCW63. BCW64 
PNP EPITAXIAL 
PLANAR SILICON TRANSISTOR 


Ie =f (VeE ••• ) 
-~c= 20. 
TA = Parameter 
-Tjj 


mA 
f 
-100 


Ie 
-10 


~ 
l00"C 
~ 
25"C 
I 
- 
55°C 


mA 
t 
-100 


Ie 
-10 


1 


1.0 


0.8 


0.6 


0.4 


0,2 


Ie = f IV8E ••• ) 
~ = 20. 
TA = Parameter 


l00"C -, 
T 


26°C~ 
I 


T 
I 
T 
I 
" 


S5"C i 


IT "' 
-11 


V8E =f (Is) 


Ie = O. T A = Parameter 


I 
111 
It 
I 


II 
Ir A 
l00"C 


~TA-25"C= 


TA , 
s5"C: 


I 
I 
II 
I 
I 
I 
V I 
/I 
I 
I I I 
r 


_ 
lit. 
(Ie) 
_ 


hf.n 
- 
lit. 
12 mAl - f (lei 


VCE = -.5V, 
f = 1 KHz 
~ 
f- 
•...• 
'" \: 


~ 
---~- 
- 


• 


• 


BCW62, BCW63, BCW64 
PNP EPITAXIAL 
PLANAR SILICON TRANSISTOR 


helle) 


hen= he (2 mAl 
=llIel 


Vee =-5 
V 


he (Veel 
hen = h;'l5iir - 1 1Veel 


'e=-2mA 


•..•...•. 


........ 
/ 
=hf. 


~ 
- 


h1 


f 
hoe 


\. 
ht. -- 
•.•.... --- 


h'e 
h,. 
- 
hoe 


\ 
"- 
...•••.•.~ -- 


\ 


..•..... 


BCW62, BCW63, BCW64 
PNP EPITAXIAL 
PLANAR SILICON TRANSISTOR 


C12e 
=f 
(Vce) 


f =1 
MHz 


Ie =-2 
mA 


hFE lie. TAl 


hFEn = ---- 
=1 
(Ie) 
hFE lie =2 mAl 
Vce =-5 
V. TA = Parameter 


1\\ 


•...... 


--- 


F=f 
IRG) 


VCE=-5 
V, Ie = Parameter 


Equivalent' Bandwidth: 
15.7 kHz 


1, =10 
Hz, 
f2 =10 
KHz 
• 


• 


BCW82, BCW83, BCW84 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


• 
For High-Density 
Printed-<:ircuited 
Applications 


• 
Thick-Film 
Circuits 


• 
Electric Clocks 


• 
Collector 
Voltage to 60 V 


• 
Close-Tolerance 
Beta Groups 


• 
Complementary 
to BCW62-4 


These oomponents 
are tested according to the appropriate 
test method of Mll·STD-750. 
By special agreement, 
they 
can also be tested additionally 
to Mll·or 
DIN specifications . 


10 ±O.2L-Ot:=:=== 


f 


BCW82 
8CW83 
BCW84 
UNIT 


Collector-Base 
Voltage 
60 
45 
45 
V 


Collector-Emitter 
Voltage 
(See Note 
1) 
50 
30 
30 
V 


Emitter·Base 
Voltage 
6 
6 
6 
V 


Continuous 
Collector 
Current 
200 
200 
200 
mA 


Continuous 
Device 
Dissipation 
at (or below) 
2SoC 
Free-Air 
Temperature 
(See Note 
21 
225 
225 
225 
mW 


Storage Temperature Range 
-55'0150 
55'0150 
-55 to 150 
°c 


Lead 
Temperature 
1.6 mm 
from 
Case for 
10 Seconds 
260 
260 
260 
°c 


PRELIMINARY 
DATA 
SHEET 


Supplementary 
data 
may 
bl" 


~ub"shed 
at 
a 
later 
date. 


BCW82, BCWB3, BCWB4 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BR>C80 
Collector 
Base Breakdown 
Voltage 
Ic=10jJA,IE=0 
60 
V 


V(BR>cEO Collector 
Emitter 
Breakdown 
Voltage 
'c=2mA,la=0 
50 
V 


V(BR)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE=10jJA,lc=0 
6 
V 


ICBO 
Collector 
Cutoff 
Current 
CB=50V,IE=O 
15 
nA 


lEBO 
Emitter 
Cutoff 
Current 
EB =4 
V. 
Ie =0 
15 
nA 


VCE-5V, 
Ic -10jJA 
40 
Static Forward 
Current 
hFE 
CE -5 
V, Ie -2 
mA 
100 
480 
Transfer Ratio 
VCE-5V, 
Ie -100 
mA 
See Note 4 
80 


Ie -10 
mA, 
IB -0.5 
mA 
See Note 
4 
0.25 


VCE 
(sat) 
Collector 
Emitter 
Saturation 
Voltage 
V 
Ie -l00mA, 
la-SmA 
See Note 4 
0.6 


Vae 
(sat) 
Base Emitter 
Saturation 
Voltage 
Ie = 100 mA, 
IB=5mA 
See Note 4 
1.2 
V 


VCE - 5 V, 
Ie - 2 mA, 
f - 
1 kHz 
125 
500 


h21e 
SmaU-5ignal 
Common 
Emitter 
On request: 
I 
Group 
A; 
125 
260 
Forward 
Current 
Transfer 
Ratio 
I 
Group 
B : 
240 
500 


VCE=5 V, IC = 10jJA 
0.52 


VCE-5V, 
IC -100 
jJA 
0.55 
VBE 
Base Emitter 
Voltage 
V 
VCE=5V, 
Ie =2mA 
0.55 
0.7 


Vce=5V.lc=10mA 
0.68 


COb 
Common-Base 
Output 
Capacitance 
"CB=10V, 
1=1 
MHz 
3.0 
5 
pF 


Cib 
Common-Base 
I nput 
Capacitance 
VEa 
-0.5 
V, 
f -1 
MHz 
9.5 
pF 


IT 
Transition 
Frequency 
VcE-5V, 
IC-10mA, 
f-100MHz 
350 
MHz 


VCE=5V, 
IC =200jJA, 
RG=2 kl1 
NF 
Noise 
Figure 
10 
d8 
= 1 kHz, /',t = 1 Hz 
• 


• 


BCW82, BCW83, BCW 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


VIBRK:80 
Collector 
Base Breakdown 
Voltage 
IC=lOlJA.IE=O 
45 
V 


V(BA>CEO Collector 
Emitter 
Breakdown 
Voltage 
IC=2mA. 
'9=0 
30 
V 


V(BR)EBOEmitter 
Base Breakdown 
Voltage 
IE = 101JA. IC =0 
6 
V 


leBO 
Collector 
Cutoff 
Current 
ca=30V.IE=0 
15 
nA 


lEBO 
Emitter 
Cutoff 
Current 
EO =4 
V, IC=O 
15 
nA 


VCE =5 
V, IC=10IJA 
40 


hFE 
Static 
Forward 
Current 
VCE -5 
V. Ic-2mA 
100 
850 
Transfer 
Ratio 
VCE -5V. 
IC-l00mA 
See Note 4 
80 


IC= 10 mA. IB -0.5 mA See Note 4 
0.25 


VCElsat) 
Collector 
Emitter 
Saturation 
Voltage 
V 
'C-1OOmA. 
Is-SmA 
See Note 4 
0.6 


VBE(sat) 
Base Emitter 
Saturation 
Voltage 
Ic=l00mA,la=SmA 
See Note 4 
1.2 
V 


VCE = 5 V, 
Ie = 2 mA, 
f = 1 kHz 
125 
900 


Small-5ignal 
Common 
Emitter 
On request: 
GroupA: 
125 
260 
h21. 
Forward 
Current 
Transfer 
Ratio 
Group 
B: 
240 
500 


Group 
C: 
450 
900 


VCE =5 
V. IC = 10IJA 
0.52 


VCE=5V. 
IC = 100 IJA 
0.55 
VaE 
Base Emitter 
Voltage 
V 
VCE=5V. 
Ie =2 mA 
0.55 
0.7 


VCE =5 
V. Ic=10mA 
0.68 


Cob 
Common 
Base Output 
Capacitance 
VCS=10V. 
f=1 
MHz 
3.0 
5 
pF 


Cib 
Common-Base 
Input 
Capacitance 
VEB=0.5V, 
1=1 
MHz 
9.5 
pF 


IT 
Transition 
Frequency 
VCE=5 
V. 
Ie = 10 mA, 
1=100MHz 
150 
MHz 


VCE=5 
V. Ic =200IJA. 
RG=2.n 


NF 
Noise 
Figure 
10 
dB 
= 1 kHz. bJ = 1 Hz 


BCWB2, BCW83, BCW84 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BA)CBO 
Collector 
Base Breakdown 
Voltage 
Ie = 101lA. IE =0 
45 
V 


V(BA)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
Ic=2rnA,18=0 
30 
V 


V(BR)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 101lA. IC =0 
6 
V 


leBO 
Collector 
Cutoff 
Current 
Vca=30 
V. IE =0 
15 
nA 


'eao 
Emitter 
Cutoff 
Current 
VEa =4 V. Ic=O 
15 
nA 


VCE=5V. 
IC = 1011A 
100 


hFE 
Static 
Forward 
Current 


VCE =5 
V, 
Ic=2rnA 
250 


Transfer 
Ratio 


VCE=5V. 
Ie = lOCmA 
See Note 4 
130 


IC -lOmA. 
la-0.5mA 
See Note4 
0.25 


VCE(sat) 
Collector 
Emitter Saturation 
Voltage 
V 
Ie -100 
mA, la-SmA 
See 
Note 
4 
0.6 


VSE(tat) 
Base Emitter 
Saturation 
Voltage 
Ic = 100mA. 
IB =5mA 
See Note4 
1.2 
V 


VCE=5V, 
Ie = 2 mA, 
f = 1 kHz 
240 
900 


h21. 


Small-Signal 
Common 
Emitter 
On 
request: 
I 
Group 
B : 
240 
500 


Forward 
Current 
Transfer 
Ratio 
I 
Group 
C : 
450 
900 


VCE=5V. 
IC = 1011A 
0.52 


VcE=5V. 
Ic = l0011A 
0.55 


VaE 
Base Emitter 
Voltage 
V 


VCE =5 V. Ie =2mA 
0.55 
0.7 


VCE=5V. 
Ic=10mA 
0.68 


COb 
Common 
Base Output 
Capacitance 
VCE = 10 V. 
f = 1 MHz 
3.0 
5 
of 


Cib 
Common·Base 
Input 
Capacitance 
VEa =0.5 V, 1=1 
MHz 
9.5 
OF 


IT 
Transition 
Frequenc\, 
VCE=5V. 
IC=10rnA, 
f=100MHz 
150 
MHz 


VCE=5V. 
'C=2001lA. 
RG=2kU 


NF 
Average 
Noise 
Figure 
11 =10Hz. 
f2=10kHz 
4 
dB 


Equivalent 
Bandwidth 
15.7 
kHz 


• 


• 


BCW82, BCW83, BCW84 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


50 
75 
100 
125 
150·C 


TA--- 


1 


10 


mA 
la 
,JOjJA 


/ 
la~25~ 
- - 
/ 
la 
,20~- - - 


la 
115~ 
- 
I-- 


la-1ojJA 


la 
15~ 


I 
I 


la 
25jJA 
I 


la 
20jJA 


I 


la 
15jJA I-- 


la 
lojJA - 
, 


la-5jJA_ 
- 
I 
I 


1.2 
1.6 


V.cE--- 


1.2 


VCE--_ 


BCWB2, BCW83, BCW84 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Ie =1 (Vce) 


IS = P.r.mete, 
mA 


1 


100 


'e 
60 


40 


20 


0 


0 
0.5 


'B =1 (VBEI ; 


VCE =5 V 


1 


0.5 


mA 


0.4 


) 


0.6 


VBE'---_ 


1'= 


'C =1 (VCE(s•• )I; 


~=20 
'B 


1 


'00 
mA 


80 


0.10 
0.15 


VCE(sa.1 


• 


BCW82, BCW83, BCW84 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


h. tVeE) 
Hen=he{Vce=SV) 
-f(VCE)1 


Ie =2mA 


I 
\, 
I\. 
h2,.. h1,. ~ 
- 
..•.. 
h12. 


h22 • - - 


.- 
.....•.. 


"- 
./ 
/' 


./ 


./ 


BCW82, BCW83, BCW84 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


"'" 
.......... 


"""'- 
- 
\ 
.....-- 
""- 


F=f(tC)' 
BCl84 


VCE = 5 V, 
Ag = 2 KS1 


Equivalent 
Bandwidth: 
15.7 
kHz 


f,=10Hz. 
f2=10KHz 


---- 
/' - 
./ 
\. 
./ 
......• ./ 


~ 
•.•..•.. 


....•.. 


.....••••....• -- 
•...• 
• 


• 


BCW82, BCW83, BCW84 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Ie =1 (\'8E 
.1., 


IC 
-=20 
'8 


mA 
I': 


&0 


Ie 
60 


I 
I 


,OO"C - 
I- 
- 
2&"C 
_ 
-&&"C 


I 
I 
I 
I 
I I 
/ 
/ 
/ 


IC=f(VSE., 


\ICE 
=15 
V 
mA 
I 


'00 


'0 
II 
/ 
7 


1 


1~ 


0.8 


I 
I 
I 
- 
TA 
5SoC 
-- 
TA 
25°C 
II" 
TA 
100°C 


...•l- 
f 


hFEN =1 (le)1 


VCE = 5 V. T A = '.r.",.ter 
I 


1 


2.0 


'.& 


'0 


'C -- 
.•.••- 


• 
High Breakdown 
Voltages 


• 
Low Leakage Currents 


BCW85,BCW86 


PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


description 


These components 
are tested according to the appropriate 
test method of Mll-STD·750. 
By special agreement, they 


can also be tested additionally to Mll·or·DIN 
specifications. 


11 
2 
. 
0 
'4. 
43 


4> 


, .-~ 
5,if> 
4.1 
.__. 
-- 
±o.13 
t~ 
= 


4.7tO.,3L--L 
'2.7m;n--J 


BCW85 
BCW86 
UNIT 


olleetor-Base 
Voltage 
-90 
-70 
V 


ollector-Emitter 
Voltage 
(See Not. 1) 
-60 
-50 
V 


Emitter-Base 
Voltage 
-j; 
-j; 
V 


:Ontinuous 
Collector 
Current 
200 
200 
mA 


:Ontinuous 
Device 
Dissipation 
at (or below) 
2SoC 
Free-Air 
Temperature 
(See 
Note 
2) 
300 
300 
mW 


torage Temperature Range 
-55 
to 15C -55 to 15C 
°c 


Lead 
Temperature 
1,6 mm from 
Case for 
10 Seconds 
260 
260 
°c 


PRELIMINARY 
DATA 
SHEET: 
Supplementarv 
data 
may 
be 


published 
at 
a 
later 
date. 


• 


• 


HCW8S, HCW8& 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


BCWB5 
-90 
V(BRlCBO 
Collector 
Base Breakdown 
Voltage 
IC = -10/lA. 
IE =0 
V 


BCWB6 
-70 


Ie =-2mA, 
Is =0 
BCW85 
--$) 


V(BR>CEO Collector 
Emitter 
Breakdown 
Voltage 
V 


See Note 3 
8CWB6 
-1\0 


V(BFI)EBO 
Emitter 
Base Breakdown 
Voltage 
IE = -10 /lA. 
IC=O 
-jJ 
V 


VCS=-60V. 
IE =0 
-15 
nA 
1ceo 
Collector 
Cutoff 
Current 
Vcs =-30 
V. IE =0. 
TA =7SoC 
-3 
/lA 


lEBO 
Emitter 
Cutoff 
Current 
VES=-5V, 
IC =0 
-15 
nA 


VSE 
Base Emitter 
Voltage 
Ve=-5mA, 
Ic=-lOOmA 
See Note 3 
-1.0 
V 


IB =-O,5mA, 
Ic=-10mA 
-0.2 
V 


.vCE (sat) 
CoIHtctOf 
Emitter 
Saturation 
Voltage 
Ie =-5 
mA. IC=-lOOmA 
See Note 3 
-0.3 
V 


fT 
Transition 
Frequencv 
Vce=-5V. 
Ie =-10 
mA 
200 
MHz 


COb 
Common 
Base ,Output 
Capacitance 
Vea 
=-10 
V, 
le=O,f=lMHz 
typ 
5 
pF 


Clb 
Common 
Base I "put 
Capacitance 
VES =-0.5 
V. 
IC=O. 
1=1 
MHz 
typ 
12 
pF 


Vce=-5V. 
IC =-10/lA 
80 


StatIc 
Forward 
Current 
Vce=-5V, 
Ie =-2 
mA 
150 
350 


hFE 
Transfer 
Ratio 
Ie =-20 
mA 
350 
Vce=-5V, 
See Note 3 
150 


VCE =-5 
V. Ic=-l00mA 
See Note 3 
80 


Small 
Signal 
Common 
Emitter 


hte 
Forward 
Current 
Transfer 
Ratio 
Vee=-5V. 
Ie = -2 
mA. 
f = 
1 kHz 
150 
400 


BCW85 
BCWB6 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


Small-Signal 
Common 
Emitter 
Vce=-S 
V. 
hte 
Forward 
Current 
Transfer 
Ratio 
80 
300 
150 
400 


hi. 
Small·Signal 
Common 
Emitter 
kO 
Input 
Impedance 
le=-2mA. 
3.5 
6.0 


hoe 
Small-Signal 
Common 
Emitter 
f =1 
kHz 
2& 
25 
Output 
Admittance 
j.5 


h,. 
Small-Signal 
Common 
Emitter 


Reverse 
Voltage 
Transfer 
Ratio 
2 
2 
xl()-4 


HCW85, HCW8& 
PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


'd 
Delay 
Time 
110 
ns 


" 


Rise Time 
170 
ns 


IC=-10mA. 
191 =-182=-1 
mA 


'on 
On Transition 
Time 
280 
ns 


R,=5kn, 
R2=5 
kn 


's 
Storage Time 
70 
ns 


RL = 900n, 
Vss = -3.6 V 


If 
Fall 
Time 
40 
ns 


toff 
Off 
Transition 
Time 
110 
ns 


'd 
Delay 
Time 
20 
ns 


" 


Rise Time 
45 
ns 


Ie =-100 
mA, 
IB1=-192 =-10 
mA 


'on 
On Transition 
Time 
65 
ns 


R, =500n, 
R2 =700 n 


's 
Storage 
Time 
20 
ns 


RL =98 n, 
Vss =-5.0 
V 


'. 


Fall 
Time 
10 
ns 


toff 
Off 
Transition 
Time 
30 
ns • 


BCY58-59 
N-P-N EPITAXIAL SILICON PLANAR TRANSISTOR 


Suitable 
For Use in Low Frequency 
Amplifier 


Driver and Switching 
Applications 


-- 


BeY68 
BeY59 
UNIT 


Collector-Sa. 
Voltage 
32 
45 
V 


Collector-Emitter 
Voltage (See Note 1) 
32 
45 
V 


Emitter-Base Voltage 
7 
7 
V 


Continuous-Collector Current 
200 
200 
mA 


Continuous-Dissipation 
350 
350 
mW 


Operating Temperature Range 
-65 to 200 ~5t02OO 
°C 


PRELIMINARY 
DATA 
SHEET, 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


HCY58-59 
N-P-N EPITAXIAL SILICON PLANAR TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V(BA)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
BCY 58 
32 
Ic =2 
mA 
V 


BCY 59 
45 


V(BR)EBO 
Emitter 
Base 
Breakdown 
Voltage 
IC = 1 JJA 
7 
V 


ICED 
Collector Cutoff Current 
VCE =32 
V, 
VEa =0 
10 
nA 


leBO 
Collector 
Cutoff 
Current 
VCB =32 
V, Tc = 15O"C 
10 
JJA 


lEBO 
Emitter Cutoff Current 
VEa = 5 V 
10 
nA 


Group 1 : 
90 


Static 
Forward 
Current 
Group 2 : 
130 
hFE 
Transfer 
Ratio 
VCE =5 
V, 
Ic =2 
mA 
Group 3 : 
180 


Group 4 : 
260 


Group 1 
125 
250 


Small-Signal 
Common 
Emitter 
VCE =5 
V, 
Ic = 2 mA, 
Group 2 : 
175 
350 
h,. 
Transfer 
Ratio 
,= 
1 kHz 
Group 3 : 
250 
500 


Group 4 : 
350 
700 


IC = 10 mA, 
la =0.5 
mA 
0.25 


VCE(nt) 
Collector Emitter 
Saturation 
Voltage 
V 


IC = 100 mA, 
la =5 
mA 
0.6 


VaE 
Base 
Emitter 
Voltage 
Ie =2 
mA, VCE = 5 V 
0.55 
0.7 
V 


Cob 
Common 
Base Output 
Capacitance 
Vca = 10 V, 
1=1 
MHz 
6 
pF 


IT 
Transition 
Frequency 
VCE =5 V, Ic = 10 mA, 1= 100 MHz 
150 
MHz 


NF 
Ic =200JJA, 
VCE =5 V, 
Noise 
Figure 
6 
dB 
RS= 2 kfl, 
I = 1 kHz, 
B = 200 Hz 
• 


• 


BCY 78,79 


PNP 
EPITAXIAL 
SILICON 
PLANAR 
TRANSISTOR 


12.7m;ni 


0.481/> d 


c:=:::J 
c:=:::::J 


BCY7B 
BCY79 
UNIT 


Collector-Base 
Voltage 
32 
45 
V 


Collector·Emitter 
Voltage 
(See 
Note 
1) 
32 
45 
V 


Emitter-Base 
Voltage 
5 
5 
V 


Continuous 
Collector 
Current 
200 
200 
mA 


Continuous 
Device 
Dissipation 
at 
2SoC 
Ambient 
Temperature 
350 
350 
mW 


Operating 
Temperature 
Range 
-65 to 200 --<;5to 200 


0C 


PRELIMINARY 
DATA 
SHEET, 
Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


BCY 78,79 


PNP 
EPITAXIAL 
SILICON 
PLANAR 
TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


8CY78 
32 


V(BRICEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie =2 mA 
V 


8CY79 
45 


V(BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE=llJA 
80th 
5 
V 


VcE=25V 
8CY78 
20 


nA 


VCE =35 
V 
8CY79 
20 


ICES 
Collector 
Cutoff 
Current 


VCE=25V, 
TA=l50oC 
8CY78 
10 


VCE =35 
V, TA = 150°C 
IJA 


8CY79 
10 


lEBO 
Emitter 
Cutoff 
Current 
VEa 
=4 
V 
Both 
20 
nA 


Group 
7 
120 
220 


Group 8 
120 
400 
hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
IC=2mA, 
VCE=5V 
Group 
9 
250 
460 


Group 
10 
380 
630 


Group 
7 
125 
250 


Small 
Signal 
Common-Emitter 
VCE 
=5 
V, 
Ie = 2 mA 
Group 
8 
175 
350 


hIe 


Current 
Transfer 
Ratio 
f = 1 kHz 
Group 9 
250 
700 


Group 
10 
350 
700 


Ie = 100 mA, 
IB = 2.5 mA 
Both 
0.8 


VCE(sat} 
Collector-Emitter 
Saturation 
Voltage 
V 


Ic=10mA, 
'a =0.25 mA 
Both 
0.25 


Ie = 10 mA, 
la =0.25 mA 
Both 
0.85 


VBE(sat) 
Base-Emitter 
Saturation 
Voltage 
V 


Ie = 100 mA. 
IB = 2.5 mA 
Both 
1.2 


VBE 
Base-Emitter 
Voltage 
Ie =2mA, 
VCE=5.0V 
Both 
0.6 
0.75 
V 


IT 
Transition 
Frequency 
VCE=15V, 
IC=10mA 
Both 
100 


IC=200IJA, 
VCE=5V 


NF 
Noise 
Figure 
RG =2 kil, 
f=l 
kHz 
Both 
6 
d8 


f = 
200 
Hz 


Common-Base 
Open-Circuit 
COb 
VCB=10V 
Both 
7 
pF 
Output 
Capacitance 


• 


• 


BCY 85,86 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


• 
High Breakdown Voltages 


• 
Low Leakage Currents 


These 
components 
are tested 
according 
to the appropriate 
test method 
of MIL-STD-750. 
By special agreement. 
they 


can also be tested 
additionally 
to MIL-or-DIN 
specifications 
. 


BCY85 
BCY86 
UNIT 


Collector-Base 
Voltage 
100 
80 
V 


Collector-Emitter 
Voltage 
(See 
Note 
1) 
60 
50 
V 


Emitter·Base 
Voltage 
7 
7 
V 


Continuous 
Collector 
Current 
200 
200 
mA 


Continuous 
Device 
Dissipation 
at 
(or 
bellow) 
25°C 
Free-Air 
Temperature 
(See Note 
2) 
300 
300 
mW 


Storage 
Temperature 
Range 
-55 to 150 -55 to 150 
°C 


lead Temperature 
1.6 mm from Case for 10 Seconds 
260 
280 
°c 


NOTES: 
1. 
This 
vellue 
applies 
when 
the 
base-emitter 
diode 
Is open-circuited. 


2. 
Derate 
linearly 
to 125°C 
free-air 
temperature 
at the 
rate 
of 2.5 mW/oC. 


PRELIMINARY 
DATA 
SHEET: 


SUIJI)lementary 
data 
may 
bl' 


ptoi'lI"hLd 
d! 
<! 
later 
date. 


BCY 85,86 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


BCY 85 
BeY 86 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 


V(BR)CBOCollector 
Base Breakdown 
Voltage 
Ic = lallA. 
IE =0 
100 
80 
V 


V(BR)CEOCollector 
Emitter 
Breakdown 
Voltage 
Ie =2 mA, IB =0 
See Note 3 
60 
50 
V 


V(BRIEBOEmitter 
Base Breakdown 
Voltage 
IE = 10 1lA. IC =0 
7 
7 
V 


VCB=80V. 
IE =0 
5 
nA 


VCB =80 V. IE =0. 
TA =75°C 
1 
/.•A 


leBO 
Collector 
Cutoff 
Current 
VCB=60V. 
IE =0 
5 
nA 


VCB=60V. 
IE =0. 
TA = 75°C 
1 
IlA 


IEaO 
Emitter 
Cutoff 
Current 
VEB=5V.IC=0 
5 
5 
nA 


VBE 
Base Emitter 
Voltage 
Is=5mA, 
IC=100mA 
See Note 3 
1.0 
1.0 
V 


IB =0.5 
mA. Ie = 10 mA 
0.2 
0.2 
VCE 
(sat) 
Collector 
Emitter 
Saturation 
Voltage 
V 


IB =5 
mA, ICE=100mA 
See Note 3 
0.3 
0.3 


IT 
Transition 
Frequency 
VCE=5V,lc=10rnA 
200 
200 
MHz 


Cob 
Common 
Base Output 
Capacitance 
VCB=10V. 
IE=O,f-1MHz 
5 
5 
pF 


Gib 
Common 
Base Input 
Capacitance 
VEB =0.5 V. Ic=O, 
1=1 
MHz 
12 
12 
pF 


VCE=5V. 
IC = lOa IlA 
100 


VCE=5V. 
Ie =2 mA 
lOa 
400 
250 
600 


VCE=5V. 
lc=20mA 
See Note 3 
100 
400 
250 
600 


Static 
Forward 
Current 
VCE=5V, 
Ic=100mA 
See 
NOte 
3 
80 
130 
hFE· 
Transfer 
Ratio 
Group A: 
VCE 
=5 
V, 
Ic =2 
mA 
100 
300 
250 
450 


VCE=5V, 
IC=20mA 
100 
300 
250 
450 


Group 
8: 
VeE 
=5 
V, 
Ie 
=2 
mA 
250 
400 
400 
GOO 


VCE =5 V. 
le=20mA 
250 
400 
400 
600 


Small-Signal 
Common-Emitter 
VCE = 5 V. 
Ie 
= 
2 mA, 
f = 
1 kHz 
100 
500 
250 
800 
hf• 
Forward 
Current 
Transfer 
Ratio 


• 


• 


BCY 85,86 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
BCY85 
BCY86 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


hfe 


Small·Signal 
Common-Emitter 
100 
500 
250 
800 


Forward 
Current 
Tr;;.msferRatlo 


VCE = 5 V 


hie 
Small-Signal 
Common 
Emitter 
3.5 
6.0 
kQ 


Input 
Impedance 


Ie =2 mA 


hoe 


Small-Signal 
Common 
Emitttr 
25 
25 
J1S 
Output 
Admittance 


f = 1 kHz 


h,e 


Small·Signat 
Common 
Emitter 
2 
2 
10-' 


Reverse 
Voltage 
Transfer 
Ratio 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


td 
Delay 
Time 
11 
ns 


Rise 
Time 


Ic=10mA, 
IB1=-ls2=lmA 


t, 
74 
ns 


ton 
On 
Transition 
Time 
85 
ns 


R, =5kQ. 
R2 =5 
kQ 
t, 
Storage 
Time 
10 
ns 


t, 
Fall 
Time 
24 
ns 
RL =990Q. 
VBB=3.6V 


toff 
Off 
TranSition 
Time 
34 
ns 


td 
Delay 
Time 
4 
ns 


Rise 
Time 


Ie = 100 mA, 
IB1 =-IS2=10mA 


24 
t, 
ns 


ton 
On Transition 
Time 
28 
ns 


Storage 
Time 


R, = 500 Q. 
R2 = 700 Q 
50 
t, 
ns 


t, 
Fall 
Time 
19 
ns 


Off 
Transition 
Time 


RL=98Q. 
VBB=5.0V 


off 
69 
ns 


BF177, 178, 179 
N.P.N. EPITAXIAL SILICON PLANAR TRANSISTOR 


1.2:d 


seating 
plane 


Details 
of outline 
In this zone optional 


Dimensions 
are in mm 


BF177 
BF178 
BF17~ 
UNIT 


Collector-Base 
Voltage 
100 
160 
250 
V 


Collector-Emitter 
Voltage 
60 
115 
115 
V 


Emitter-Base 
VOltage 
5 
5 
5 
V 


!continuous 
Collector 
Cummt 
100 
100 
100 
mA 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Free 
Air 
Temperature 
0.8 
0.8 
0.8 
W 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Case Temperature 
5.0 
5.0 
5.0 
W 


Storage 
Temperature 
Range 
. 
-5510175 
-55 to 175 
-55t0175 
°c 


PRELIMINARY 
DATA 
SHEET: 
SupplF!mentary 
data 
may 
be 
p~bl,~hf'd 
at 
? 
later 
date. 


• 


• 


BF177, 178, 179 
N.P.N. EPITAXIAL SILICON PLANAR TRANSISTOR 


PARAMETER 
TEST 
CONOITIONS 
MIN 
MAX 
UNIT 


BF177 
100 


V(BA)CBO 
Collector-Base 
Breakdown 
Voltage 
IC = 
100 IJA 
BF17B 
160 
V 


BF179 
250 


BFl77 
100 


V(BA)CEA 
Collector·Emitter 
Breakdown 
Voltage 
IC = 
1 mA. 
RB = 
1 kl1 
BF17B 
160 
V 


BF179 
250 


BFl77 
60 


V(BAlCEO 
Collector· 
Emitter 
Breakdown 
Voltage 
Ie =4 mA 
BF178 
115 
V 


BF179 
115 


V(BA)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 
100 IJA 
All 
5 
V 


Ie =15 
mA, 
Vce=10V 
BFl77 
20 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
Ie =20 mA, Vce=15V 
All 
20 


Ie =30 mA, Vce=20V 
BF178 
20 


Ie =15mA, 
VcE=10V 
BFl77 
1.2 


VBE 
Base-Emitter 
Voltage 
Ie =20 mA, VCE=15V 
BF179 
1.2 
V 


Ie =30 mA, VCE=20V 
BF178 
1.2 


IT 
Transition 
Frequency 
IC=10mA, 
Vce=lOV 
All 
120" 
MHz 


Common-Base 
Open-Circuit 


Cob 
Vce=20V, 
1=1 
MHz 
All 
8 
pF 
Output 
Capacitance 


BF199 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Base 


Emitter 


ollector 


Collector-Base 
Voltage. 
. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 
40 V 
Collector-Emitter 
Voltage 
(See Note 1) .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
25 V 


Emitter-Base 
Voltage 
_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
4 V 


-Continuous 
Collector 
Current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
25 mA 


Continuous 
Device Dissipation 
at (or below) 25°C Free-Air temperature 
(See Note 2) 
360 mW 
Storage Temperature 
Range 
-55°C 
to 150°C 


Lead Temperature 
1.6 mill from Case for 10 Seconds 
260°C 


PRELIMINARY 
DATA 
SHEET: 


Supplemen1ary 
data 
may 
be 
published 
at 
a 
later 
date. 


• 


• 


BF 199 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


V( BR)CBO 
Collector-Base 
Breakdown 
Voltage 
IC = 10/lA. 
IE =0 
40 
V 


V(BAKEO 
Collector 
Emitter 
Breakdown 
Voltage 
IC=7mA.18=0 
See Note 4 
25 
V 


V(BAIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 10 /lA. 
IC =0 
4 
V 


leBO 
Collector 
Cutoff 
Current 
VCB=20V.le=O 
100 
nA 


Static 
Forward 
Current 
VCE =10V. 
Ie =7 mA 
40 
85 
hFE 
Transfer 
Ratio 


V"E 
Base-Emitter 
Voltage 
Vce=10V, 
Ie =7mA 
0.9 
V 


C12e 
Reverse 
Transfer 
Capacitance 
VCB=10V. 
IC=O. 
1=1 
MHz 
0.28 
pF 


IT 
Transition 
FreQuencv 
VCE =lQV, 
Ie =5 
mA. f=l00MHz 
500 
MHz 


PARAMETER 
TEST CONOITIONS 
TYP 
UNIT 


911e 
Input 
Admittance 
5 
mS 


Cl1e 
Input 
Capacitance 
35 
pF 


Output 
Admittance 


Vce=10V. 
IC=7rnA. 
f=36MHz 
75 
1.6 
922e 


C22e 
Output Capacitance 
1.6 
pF 


BF224 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


These 
components 
are tested 
according 
to the appropriate 
test method 
of MIL-STD-750. 
By special agreement, 
they 
can also be tested additionally 
to MIL-or-DIN 
specifications. 


Collector-Base 
Voltage 
........•. 
_ ......•..• 
__ , .. 
, , ..•.. 
, . . • . . • . . • . . • . . .. 
45 V 


Collector-Emitter 
Voltage (See Note 1) 
. • . . • . . • . . . 
. . . . . . . . . . . . .. 
30 V 
Emitter-Base 
Voltage. 
. . . . . . 
. . . . . . . . . . 
4 V 


Continuous 
Collector 
Current 
50 mA 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 2) . 
250 (360) mW 
Storage Temperature 
Range. 
. . 
-55 
to 150°C 
Lead Temperature 
1.6 mm from Case for 10 Seconds 
.........................•... 
_ . 
260°C 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 
puhl,;iH;d 
at 
a 
later 
date. 


• 


• 


BF224 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BA)COO 
Collector 
Base Breakdown 
Voltage 
IC = loolJA, 
IE =0 
45 
V 


V(BR)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
IC-7mA,18-O 
30 
V 


V(BAIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE = lOOIJA, IC=O 
4 
V 


VCB=20V, 
IE =0 
100 
nA 


ICBO 
Collector 
Cutoff 
Current 
VCB=20V, 
IE =0, 
TA = 85°C 
10 
IJA 


'eeo 
Emitter 
Cutoff 
Current 
VEB=3V,lc=0 
100 
nA 


Static 
Forward 
Current 
VCE=10V, 
IC=7 
mA 
30 
hFE 
Transfer 
Ratio 


VCE = 10 V, Ic=1.5mA, 
300 
450 
IT 
Transition 
Frequency 
MHz 


VCE = 10 V, Ie =7 mA 
700 


Vcs=10V, 
le=l 
mA, 
C12. 
Feedback 
Capacitance 
0.3 
pF 
f = 10,7 MHz 
See Note 2 


VBE 
Base Emitter 
Voltage 
Vcs=10V.lc=7mA 
0,76 
0,90 
V 


VCECNt> 
Collector 
Emitter Saturation 
Voltage 
'C=10mA, 
IS=1 
mA 
0,15 
V 


Gp(opt) 
Optimal 
Povver 
Gain 
Vce=10V. 
Ic=7mA, 
f=35MHz 
44 
dB 


VCE =6 V, Ic=2mA, 


RG =SOn 
2.3 
f = 100 MHz, 


VCE =10 V, Ic=l 
mA, 
NF 
Noise 
Figure 
3.5 
dB 
f = 100 
MHz, 
RG =SOn 


VCE-10 V. Ie -1 
mA, 


4,0 
f =200 MHz. RG =50n 


BF224 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


VCE=10V, 
Ie = 1 mA, 
t = 500 
kHz 


911e =0.26 
mS 
922e = 6.5 JJS 
Iv2,.1 
=33 
mS 
Iv ,2.1 =0.971.15 
b'le 
= 30 JJS 
b22e = 4 JJS 


--1p21e = 0° 
~12e 
=90° 
C"e=9.6pF 
C22e = 1.3 pF 


VCE=10V, 
Ie = 1 mA. 
f = 10.7 MHz 


911e 
=0.4 mS 
922e = 7.0 JJS 
Iv2 •• 1=33 
mS 
IV,2. I =20.51.15 


bl1e;;: 0.65 mS 
b22. =851.15 
~le=4° 
--If'12e =90° 
C,1e = 9.6 pF 
C22e = 1.3 pF 


VCE=10V. 
Ic=7mA, 
f =36.6 MHz 


9"e 
=3.5 
mS 
922. =651.15 
IV2,.1 = 150 mS C>'20 
mSJ 
Iv ,2.1 = 70 1.15 


bl1e=4.6mS 
b22• = 290 1.15 
-.p21e =6° 
....p12. = 94° 


C11e=20pF 
C22e = 1.3 pF 
II 


• 


BF224 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


la =1 1VaEI; 


VCE = 10 V ; TA = 25°C 


/ 
I 


Ie =1 IVCEI; 
IC =1 IVCEI ; 


I B = Parameter 
I B = Parameter 


1 


25 


1 


25 


mA 
mA 


20 
20 


JC 
15 
JC 
15 


10 
10 
1COIlA...• 


0 


3 V 
0 
10 
20 
JOV 


VCE 
.. 
VCE 
.. 


8F224 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


HFE=fIlCI; 


VCE = 10 V 


/- 
r- 


I 
- 
f- 


, 
i 


V 
1\ 
! 


V 
- 
'- 
_. 


, 
'-- 
L- 


IT=IIICI; 


VCE=10V 


1 


aoo 
MHz 
700 


600 


IT 
500 


400 


300 


200 


100 


0 


0.1 
• 


Cob =1 (VCEI; 


Ie = 2 mA 
; f = 1 MHz 


•.......• ---- 


Cib = f (VEal; 


Ie = 0 ; f = 1 MHz 


1\ 


"- '\. 


"- 
..•.... 


•........ 


..•..••.......• 


• 


BF224 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


C12.=f{VCBJ; 
Ie = 1 mA;1 
=36.6 MHz 


1 


10000 


1000 
b22e 


Vce-1OV 
RG=50f! 


200MHz- t:::; 
I 
.~ 
- 
...-'J:.. ~ 
-- 


100 MHz _ 
I 
I 
I 
I 


100 


1 : 
blle 


BF224 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


• 


• 


BF237,238 


NPN SILICON EPITAXIAL PLANAR TRANSISTORS 


• Especially Suitable 
as AM/FM IF Amplifier 


• Input Stages -for 
Short- Medium-and 
Long Wave Applications 


• In Input, Mixer and Oscillators Stages 


Collector-Base 
Voltage 
., . . . . . . . . . . . • . . . . . . . . . . . . • . . • . . • . . . . . • . . . . . . • . . . . . . . . • . . . 
45 V 


Collector·Emitter 
Voltage 
(See Note 
I) 
..............•.....•..•............•........... 
30 V 
Emitter-Base 
Voltage. 
. . 
. . . . . . . . . . 
. . . . . . . . . . . . . . .. 
4 V 
Continuous-Collector 
Current. 
. . . . . . . . 
. . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . .. 
30 mA 
Continuous-Device 
Dissipationat 
(or below) 25°C Free-Air Temperature 
(See Note 2) 
250 mA 
Storage-Temperature 
. 
-55°C 
to 150°C 
Lead Temperature 
1.6mm from Case for 10 Seconds 
...........•............ 
250°C 


NOTES: 
1. 
This 
value 
applies 
when 
the 
base-emitter-diode 
is open 
circuited. 


2. 
Derate 
linearly 
to 
1S0oC free-air 
temperature 
at the 
rate 
of 1.6 mWf>c. 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BF237,238 
NPN SILICON EPITAXIAL PLANAR TRANSISTORS 


BF237 
BF238 
PARAMETER 
TEST CONDITIONS 
U 


MIN 
TVP 
MAX 
MIN 
TVP 
MAX 


VIBRICBO 
Collector 
Base Breakdown 
Voltage 
IC=1001JA.1E=0 
45 
45 
V 


VtBA)CEO 
Collector-Emitter 
Breakdown 
Voltag 
IC=7mA, 
IB =0 
30 
30 
V 


VtBAIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 1001JA. IC =0 
4 
4 
V 


VCB=20V. 
IE =0 
100 
,00 
nA 


leBO 
Collector 
Cutoff 
Current 
VCB=20V. 
Ie =0, 


10 
10 
IJA 


TA =85°C 


Small-Signal 
Common 
Emitter 
Vce=10V, 
IC=l 
mA, 
hfe 
Forward 
Current 
Transfer 
Ratio 
30 
90 
.60 


f = 1 kHz 


VBE 
Base Emitter 
Voltage 
Vea-1eV, 
Ie =7 
mA 
0.76 
0.76 
V 


VCElsat) 
Collector-Emitter 
Saturation 
Voltage 
Ic=10mA, 
le=1 
mA 
0.15 
0.15 
V 


Vce=10V, 
IC=l 
mA, 


120 
120 


Small·Signal 
Common 
Emitter 
f =470 
kHz 


hoe 
k.l1. 


Output 
Admittance 
IVcE-10V. 
IC-l 
mAt 
80 
80 


f = 10.7 
MHz 


VCS=10V, 
lE=l 
mA, 


C12e 
Feedback Capacitance 
0.31 
0.31 
pF 


f = 10.7 
MHz, 
See Note 2 


VCE 
- 
10 V, 
Ie -1 
mA, 
f =500 kHz 


911e - 0.26 mS 
922e - 6.5 J1S 
IV21el-33 
mS 
Iv ,2el = 0.971JS 


bl1e-30J.1S 
b22e-4J,JS 
~le-Oo 
--iP12e =90° 


C11e-9.6pF 
C22e -1.3 
pF 


VCE - 
10 V, IC - 
1 mA, 
f = 10.7 MHz 


911e -0.4 
mS 
922e = 7.0 jJS 
Iv2,.1 =33 mS 
IV'2.1=20.51JS 


b11e - 0.65 mS 
b22. - 851JS 
--o,p21e=4° 
--IP12e = 90° 


C11e=9.6pF 
C22e = 1.3 pF 


• 


• 


BF237,238 
NPN SILICON EPITAXIAL 
PLANAR TRANSISTORS 


IB=fIVBEI; 


VCE =10 V ;TA =2!i"C 


I 


./ 


IC =f 
(VCE); 
IC=! 
IVCEI; 


I B = Parameter 
I B = Parameter 


1 


20 


16 
I 
•..... 


IC 
12 
IC 


8 


4 


0 


'0 
0.4 
0.8 
1.2 
1.6 
2.0 V 
4 
8 
12 
16 
20V 


VCE 
• 
VCE 


BF237,238 


INPN SILICON EPITAXIAL PLANAR TRANSISTORS 


HFE =1 tlcl; 


VCE = 10 V 


1 


110 


100 


90 
HFE 


80 


70 


60 


50 


0.01 
0.1 


Cob =IIVESI; 
IC=O;f=1 
MHz 


\. 


\ 
'\ 


'\. 
" 


...•.• •..•.. 


....•...r--. 


IT=ltlCI; 


VCE = 10 V 


Cob = 1 IVCE) ; 
IC=2mA;I=1 
MHz 


~ - 
......I-- 


• 


• 


BF237,238 
NPN SILICON EPITAXIAL PLANAR TRANSISTORS 


C12. =1 (VCBI; 
IC=l 
mA;f=10.7MHz 


.....::......-.. 
- 


""""'- 


without 
screen 
_ 


with screen 
I 


1 


1ססoo 


1000 
b22e 


Vce-1OV 
RG=SOI1 


200 MHz _ ;::;; 
I 
~, 
l.-....-:I-,. 


.....: 
I- •.... 


100MHz _ 


I 
I 


BF237,238 
NPN SILICON EPITAXIAL PLANAR TRANSISTORS 


• 


• 


BF240. BF241 
NPN SILICON EPITAXIAL PLANAR TRANSISTORS 


• 
AM/FM Amplifier 
( Common-Emitter 
Circuit) 


• 
Input Stages for AM 


• 
General 
RF Input Mixer and Oscillator 
Stages 


• 
C12e typo 0.27 pF 


• 
lIg22e> 
120 kn at f = 470 kHz 


These 
components 
are tested 
according 
to the appropriate 
test method 
of MIL·STD·750. 
By special agreement, 
they 
can also be tested 
additionally 
to MIL·or-DIN specifications . 


Emitter 
112•0'4.. 
3 ~ 
, .--Eft 
5.1 rp ±~.~3 . - 
.• 
..- 
t 
.t.....- 
= 
..7iO"3-l---L-'2.7 min-J. 


Coliector·Base 
Voltage 
..................•...........................•..•..•..•... 
40 V 
Collector· Emitter 
Voltage 
(See Note 1) 
..•... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 
40 V 


Emitter·Base 
Voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . . .. 
4 V 
Continuous 
Collector 
Current 
25 mA 
Continuous 
Device Dissipation 
at (or below) 25°C Free·Air Temperature 
(See Note 2) . . . • . . . . . . . .. 
255 mW 


Storage Temperature 
Range 
-55 
to 125°C 


Lead Temperature 
1.6 mm from Case for 10 Seconds 
.. 
. . . . . . . . . . . • . . • . . • . . • . . . . . . . . . . . .. 
260 °c 


NOTES: 
1. This value applies when the base-emitter diode Is open-circuited. 


2. 
These parameters must be measured using pulle 
techniques; 
tp = 300 lb. duty 
cycle E; 2 %. 


PRELIMINARY 
DATA 
SHEET: 
Supplementarv 
data 
may 
be 


published 
at 
II 
later 
date. 


BF240, BF241 
NPN SILICON EPITAXIAL PLANAR TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
MIN 
I 
TYP I 
MAX 
UNIT 


V(BR>cao 
Collector 
Base Breakdown 
Voltage 
Ic-l01lA.IE-0 
40 
V 


V(BR)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
Ic-7mA.la-0 
See Note 2 
40 
V 


V(BR)EBO Emitter 
Base Breakdown 
Voltage 
IE -lOIlA. 
IC-O 
4 
V 


leBO 
Collector Cutoff Current 
VCB -20 
V. IE =0 
100 
nA 


Static 
Forward 
Current 
VCB=10V. 
IC = 1 mA I BF 240 
67 
222 
hFE 
Transfer 
Ratio 
I BF 241 
36 
125 


VBE 
Base Emitter 
Voltage 
Vca=10V, 
IC=l 
mA 
0.65 
0.7 
0.74 
V 


VCB=10V. 
Ie = 1 mA t SF 240 
430 


IT 
Transition 
Frequency 
I BF 241 
MHz 


400 


C12e 
Feedback 
Capacitance 
Vea-1aV,le-O 
0.27 
0.34 
pF 


Small Signal Common Emitter 
Vea-10V, 
IC-1 mA, 1-10.7 MHz 
95 
hoe 
k!1 
Output 
Admittance 
Vca-l0V,lc-lmA. 
f-470kHz 
120 


Vea-10V, 
Ic-1 
mA 
F 
Noise 
Figure 
1.5 
dB 
RG = 200!1. 
f = 200 kHz 


-....... 


" 
I"'" 
, 
• 


• 


BF240, BF241 


NPN SILICON EPITAXIAL PLANAR TRANSISTORS 


,,/,... 
120 IlA 
I 
,/ .-r- 
100 IlA 
I ,/ 
'" 
(/ 
SOIlA 


r/ 
601lA 
'/ 


40,1lA 


1SI 
20 


1 
1lA 


IT=I 
lie) 


VCE = 10 V. 
fM = 100 
MHz 


1 


MHz 
700 


600 


IT 
500 


400 


300 


200 


100 


0 


0.1 


IV21.1 =I lIel 


VeE = 10 V ; 1= 10.7 MHz 


J 


./ 


. 


Roep =f 
(Ie) 


VCE = 10 V. 
f = 10.7 
MHz 


r 


1000 
kn 


100 


BF244/A/BIC 


N-CHANNEL 
EPITAXIAL PLANAR 
SILICON FIELD EFFECT TRANSISTOR 


This transistor 
is encapsulated 
in a plastic compound 
specifically 
designed 
for this purpose, 
using a highly mechanized 


process ± developed 
by Texas 
Instruments. 
The 
case will 
withstand 
soldering 
temperatures 
without 
deformation. 
This 
device exhibits 
stable characteristics 
under 
high-humidity 
conditions 
and is capable of meeting 
MIL-STD-202C 
method 


1068. 
The transistor 
is insensitive 
to light. 


Source 


• Le.d 
diemeter 
is not guerented 
in this .r ••. 


Dimensions .re in mm and are nominal 


Drain-Gate 
Voltage 
. _ 
_ . _ . . . . . . . • . . . . . . . . . . . . . . . . . • . . • . . . . • . . . . • . . • . • . . • . .. 
30 V 
Drain·Source 
Voltage 
............•....•....•..•.•..•.........•.......•.......... 
± 30 V 


Reverse Gate-Source 
Voltage 
. . . . . . . . . . • . . . . . . . • . • . .. 
- 30 V 


Forward 
Gate Current 
. . . . . . . . . . . . . . • . . . . . . . . .. 
10 mA 
Continuous 
Device Dissipation 
at (or below) 25°C Free-Air Temperature 
(See Note 1) 
..•....•....... 
300 mW 
Storage Temperature 
Range 
-55°C 
to 150°C 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
. . . . . . . . • . . . . . . . . . . . . • . . . . • . . . . . . .. 
260°C 


PRELIMINARY 
DATA 
SHEET: 
SUJ:?plementary 
data 
may 
be 


published 
at 
a 
later 
date. 


• 


• 


BFZ441 AIB Ie 
N-CHANNEL 
EPITAXIAL PLANAR 
SILICON FIELD EFFECT TRANSISTOR 


PARAMETER 
TESTCONOITIONS 
MIN 
TYP 
MAX 
UNIT 


VeA 
GSS 
Gate-Source 
10= 
-1 p.A, VoS =0 
-30 
V 


Breakdown 
Voltage 


loss 
Gate 
Cutoff 
Current 
Vas =-20 
V, VoS =0 
0.1 
-5 
nA 


loSS 
Zero-Gate 
Voltage 
Drain 
Current 
Vos=15V. 
Vas =0 
2 
25 
mA 


group 
A 
2.0 
6.5 
mA 


loSS 
Zero-Gate 
Voltage 
Drain 
Current 
group 
B 
6.0 
15 
mA 


group 
C 
12 
25 
mA 


group 
A 
0.4 
2.2 
V 
Vos=15V 
Vas 
Gate-Source 
Voltage 
group 
B 
1.6 
3.8 
V 
10 =2oop.A 


group 
C 
3.2 
7.5 
V 


VGSoff 
Gate-Source 
Cutoff 
Voltage 
VoS=15V, 
lo=10nA 
-0.5 
-8 
V 


Y" 
Small 
Signal 
Common-Source 
Vos=15V. 
Vas =0, 
1=1 
KHz 
3 
5.5 
6.5 
mmho 


ForVll3rd 
Transfer 
Admittante 


Crss 
Common-Source 
Short-Circuit 
Vos=20V, 
Vas =-1 
V 
1.1 
pF 


Reverse 
Transfer 
Capacitance 


VoS =20 V, Vas =-1 
V, 
25 
Kn 


1 
Input 
Resistance 
QiiS 
1 =100 
MHz 


Vos=20V, 
Vas =-1 
V 
10 
Kn 
1 
I nput 
Resistance 
gTi"i 
f =200 MHz 


ellS 
Input 
Capacitance 
VoS =20 V. VaS=-1V 
4 
pF 


en. 
Output 
Capacitance 
VoS =20 V. Vas =-1 
V 
1.6 
pF 


typical 
characteristics 


IO=f(VGS) 


100 


« 
E 
I 
E 
10 


I 
c~, 
u 
1.0 
c 
~ 


0.1 


Vos 
15 V 


'\ 


T 
TT 
I 
1 
I 
I 
VGS=OV 


7' 
TT 
I 
r 


/ 
TT 


1 v 


I 
r 
I I 


2V 


BFZ44/A/B/C 
N-CHANNEL 
EPITAXIAL PLANAR 
SILICON FIELD EFFECT TRANSISTOR 


Vos -15V 


1=1 
KHz 


/" 


/ 
-- 
-e- 
_r- 


FORWARD 
TRANSFER 
ADMITTANCE 


VDS=20V 


-5 


b21S 
-4 


-3 
UGS 


-3 V 
-2 
0 
'? 


-2 


'? 
0 


-1 
00 
0 
0 


0 
6 mS 


9215 
--... 


REVERSE 
TRANSFER 
CAPACITANCE 


VGS=-1V 


1.4 


C12S 
1.2 


C22s 


1.0 


0.8 


0.4 


100 
K 
Cl 


I 
~ 
t: 
10 K 
.~ 
0:~ 
u, 
0 
':! 
1 K 
'.• 
<5 
u 
'"S 
(/) 


100 


Vas 
OV 


INPUT 
CAPACITANCE 


VOS=20V 


r---r-- 


IV21,I =1 
if) 


ID 


VDS=15V, 
IDSS=I 


• 


• 


BF244/A/B/C 
N-CHANNEL 
EPITAXIAL PLANAR 
SILICON FIELD EFFECT TRANSISTOR 


FORWARD TRANSFER ADMITTANCE 


VDS=20V 


mS 


5 


f- 
U~S 
g200 
MHz 
-, 


-3V 
I 
-:. 
...,. 
.l,aa 
MHz 


I 
I I 


_UGS 


-3V -- -, 
a 


200 MHz 
150 MHz 
• 


100 MHz 


I 
I 


200 MHz 
I 


l- 
I 


-3~~~aaMHz 
, 
'I 
I 


~~ 


I 
I- 
150 MHz 
, , 
, 
, 
, 
I 
w.' 
r- 
,b 
100 MHz 


BF245 
N-CHANNEL 
EPITAXIAL 
PLANAR SILICON FIELD EFFECT TRANSISTOR 


• 
fg = 700 MHz typ 


• 
1/9115= 4 kn 


These components 
are tested 
according 
to the appropriate 
test method 
of MIL·STD·750. 
By special agreement, 
they 


can also be tested additionally 
to MIL or DIN specifications. 


SOU'," 
.-- 
11 


20 


' 
[ 
043" 


5.,,,,~.113·~~·- 
• 
.L-~= 


4,7 ± 0.13 L--l-- 
12.7 m,nJ 


Drain-Gate Voltage 
", 
, 
, 
, ..•..•...............•..•..•..•..•...... 
30 V 
Drain-Source 
VOltage 
, .. 
, .. 
, .•. 
, 
, 
, 
, ........•........... 
±30 V 


Gate Current 
.....................................................•..... 
, ..... 
10 mA 


Continuous 
Device 
Dissipation 
at 25°C 
Free Air Temperature 
(See Note 
1) 
.......•............. 
~ .. 
300 
~W 


Storage Temperature 
Range 
...........................................•.... 
-55 
C to 150 C 
Lead Temperature 
1/161nch 
from Case for 10 Seconds 
.........••.....•..•.....•........... 
260°C 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


• 


• 


BF245 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECT TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


Gate-Source 


-V(BA)GSS 
-IG 
= llJA. 
Vos =0 
30 
V 


Breakdown 
Voltage 


-IGSS 
Gate 
Reverse 
Current 
-VGS =20 
V. VOS =0 V 
5 
nA 


Zero-Gale-Voltage 
VOs=15V,VGS=OV 


loSS 
2 
25 
mA 
Drain 
Current 
see 
Note 
2 


-Vas 
Gate-Source 
Voltage 
VOS = 15 V. 10 = 200 IJA 
0.4 
7.5 
V 


Gate-Source 


-VGSloff) 
Ves = 15 V. 10 = 10 nA 
0.5 
8.0 
V 
Cutoff 
Current 


Small-Signal 
Common-Source 
Vos-15V.-VGS-OV. 


Iv2,,1 
3.0 
5.5 
6.5 
mS 
Forward 
Transfer 
Admittance 
f =1 KHz 


Ves = 15 V. -VGS 
=0 
V, 


f9 
Common-Source 
Bandwidth 
700 
MHz 
See 
Note 
3 


Common-Source 
Short-Circuit 
VOS=20V.-VGs=1 
V. 


C12s 
1.1 
pF 
Reverse 
Transfer 
Capacitance 
f=1 
MHz 


Common-Source 
Short-Circuit 
Ves =20 V, -VGS = 1 V, 


ells 
4.0 
pF 
Input 
Capacitance 
f =1 
MHz 


Common-Source 
Short-Circuit 
VOS=20V,-VGS=1 
V, 


C22s 
1.6 
pF 
Output 
Capacitance 
f=1 
MH;, 


Vos-20V.-VGS=1 
V, 
14 
kU 


Small 
Signal 
Common-Source 
1=100 
MHz 
1/g11s 


Input 
Inpedance 
VOS-20V,-VGS-1 
V, 


1 =200 
MHz 
4 
kU 


BF245 


N-CHANNEL 
EPITAXIAL 
PLANAR SILICON FIELD EFFECT TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


Group 
A 
2.0 
6.5 
mA 


Zero 
Gate 
Voltage 
loSS 
VOS=15V,VGS=OV 
Group 
B 
6.0 
15 
mA 
Drain Current 


Group 
C 
12 
25 
mA 


Group 
A 
0.4 
2.2 
V 


-VGS 
Gat~Source 
Voltage 
VOS = 15 V. 10 =200/lA 
Group 
B 
1.6 
3.8 
V 


Groupe 
3.2 
7.5 
V • 


BF245 
N-CHANNEL EPITAXIAL 
PLANAR SILICON FIELD EFFECT TRANSISTOR 


P,ot =1 
ITAI 


1 


400 


mW 


300 


Ptot 


200 


100 


0 
• 


50 
100 
150 °c 


TA 


1 


tOO 


mA 


10 


Vos 
15 V 


I I 


I 
.I 
I I 


T 
I I I I 1'.1 I 


10=1 (VGSI 


V GS = Parameter 


1 


mA 


10 


1 
I 


I I 
1 
1 


VGS:-±OV 


1 V 
- 
r 
-2 V 


10 


VOS--- 


rds(on) = f {V OS) 


VOS =0 
V, 
f = 1 KHz 


'00 


1 


Kn 


10 


rds(on) 


BF245 
N-CHANNEL 
EPITAXIAL 
PLANAR SILICON FIELD EFFECT TRANSISTOR 


C22s, C12s =1 
1VOS) 


10=1 
mA. 
f =500 
KHz 


C11s =1 
IVGSI 


VOS=15V, 
1=1 
MHz 


1 


8 


pF 


ells 
4 


BF245 


1 


2.5 


pF 


2.0 


1 


~ 


5.0 


v,lY. = 15V 
- 
~~-- 


17 
- 
/ 
----- 


~ 
-- 


"" 


..••.•.•... 


IV11s1 =1 
(f) 


1 


mS 


:1 
0.1 


9115 
blls 


0.Q1 
0.1 


0.001 
0.Q1 


0.5 
1 
10 
100 
500 MHz 


• 


• 


BF245 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECTTRANSISTOR 


!V21s1 = I (I) 


VOS=15V. 
~ 
=1 


lOSS 
~I 
-b21g 


V12g 


Parameter ::-!.2.-. 
V DS = 15 V 


lOSS 


I 


0.08 
mS 
0.04 


o 
b12g 


-0.04 


1 


12 


mS 
10 


bllg 


BF245 
N-CHANNEL EPITAXIAL 
PLANAR SILICON 
FIELD EFFECT TRANSISTOR 


Y22g 


10 


Parameter =- 
lOSS 


1 


mS 


10 


8 
b22g 


Noise figure 
in Source-circuit 
F =f 
(f) 


VOS=15V, 
VGS=OV, 
RG=l 
Kn 


- 


- 


/1 
=- 
- 
- 


c-- 


Y21g 


1 


2.8 
mS 
VOS=15V 
2.4 
f = Parameter 


2.0 
~ 
=Parameter 


lOSS 


b21g 1.6 


1.2 


0.8 


0.4 


-6 
-5 
-4 
-3 
-2 
-1 


g21g 


Noise figure 
in Gate-circuit 
F =f 
IRG) 


f =ParamE!ter, 
VOS = 10 V. 
Rs = 100 n 


n llf 
T 
I-- 


11 mr TT 


100 
MHz 
- 


200 
- 
- 


- 
\ 
- 
"" 
- 
- 
- 


• 


• 


BF245 
N-CHANNEL EPITAXIAL 
PLANAR SILICON 
FIELD EFFECT TRANSISTOR 


f = 1 MHz 
47 
nF 
,,11 


f =1.5 
MHz 
22 nF 


'",11 


'ZF 
IV21cl=- 
Ue 


VZF 
IV21c!=-- 
Rl - 
UE 


0.1 fJFH 


,---- 
I 
I 


~I 
I 
I1. 
_ 


---;'"~ 
1""~'"" 


R, = 
: 
lOOn 
I..I- 
-r- 
I 
I 
---_.I 


0.1 fJFH 


BF245 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECT TRANSISTOR 


FOR 
ALL 
PARAMETERS: 
fe =1 
MHz, 
UE =const. 
=100 
mV 


'ose = 1.5 MHz, 
Parameter = loss-Groups lA, B. C) 


IV21Cl =f 
IVosel 
IV21c1 =1 (Vosel 


VOS=10V. 
RS=220n 
VOS=10V. 
RS=l 
Kn 


IV21c1=1 IVosel 


VOS=10V. 
RS=470n 
• 


• 


BF246/A/B/C 


N-CHANNEL 
EPITAXIAL PLANAR 
SILICON FiElD 
EFFECT TRANSISTOR 


This transistor is encapsulated in a plastic compoud specifically designed for this purpose, using a highly mechanized 
processt developed by Texas Instruments. The case will withstand soldering temperatures without 
deformation. 
This 


device exhibits stable characteristics under high-humidity 
nditions and is capable of meeting MIL-202C method 1066 


The transistor is insensitive to light. 


Source 


• lead 
diameter 
il not guannted 
in this are •. 


Dimensions 
are in mm and are nominal 


~ r16~0'43'" 
:;:-EE· - -- 
m,n 
:-LL",:J 


Drain-Gate Voltage 
.........•.......•...............................•....•........ 
25 V 
Drain-Source Voltage 
............•....•....•...................•......•....•.... 
± 25 V 
ReverseGate-Source Voltage ................................................•...... 
- 25 V 
Gate Current 
.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
......•.............. 
10 mA 
Continuous Device Dissipation at (or below) 25°C Free Air Temperature (See Note 1) .......•........ 
360 mW 
Storage Temperature Range 
.............................................••.. 
_65° C to 150°C 
Lead Temperature 1/16 Inch from Casefor 10 Seconds 
. .. 
260°C 


NOTES, 
1. 
Derata 
linearly 
to 
150°C 
free air temperature 
at the 
rats 
of 2.88 
mw/Co 


-, ndicotas JEQEC 
registered 
data. 
~Patent 
Pending 
t Trademark 
of Texas 
Instrument. 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


IF246 IA/I IC 


N-CHANNEL 
EPITAXIAL PLANAR 
SILICON 
FIELD EFFECT TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VIBR)GSS 
Gate-Source 
IG = -1 
IJA. 
VDS =0 
-25 
V 


Breakdown Voltage 


IGSS 
Gate 
Cutoff 
Current 
VGS=15V. 
VDS=O 
-5 
nA 


loss 
Zero-Gate 
Voltage 
VDs=15V. 
VGS=O 
30 
250 
mA 


Drain 
Current 


group 
A 
30 
80 
mA 


Zero-Gate 
Voltage 
VDs=15V 
VGS =0 


loss 
group 
B 
60 
140 
mA 


Drain 
Current 
See Note 2 


group 
C 
1'0 
250 
mA 


group 
A 
1.5 
4 
mA 


Gate-Source 
VDS= 15 V 


VGS 
group 
B 
3 
7 
V 


Voltage 
ID = 200 IJA 
group 
C 
5.5 
12 
V 


VGS 
Gate-Source 
Voltage 
VDS=15V 
ID = 200 IJA 
0.5 
14 
V 


VGS(off) 
Gate-Source 
VDS=15V 
lo=lOnA 
-0.6 
-14.5 
V 


Cutoff 
Voltage 


Y" 
Small 
Signal 
VDS=15V 
IO=10mA 
8 
23 
mmho 
Common-Source 


f =1 
kHz 
Forward 
Transfer 


Crss 
Common-Source 


VDS=15V 
IO=10mA 
3.5 
pF 


Reverse 
1=1 
KHz 


Tranter Capacitance 


Cin 
Common-Source 
VOS 
=15 
V 
IO=10mA 
15 
pF 


I nput 
Capacitance 
1=1 
MHz 


COUT 
Common-Source 
VDS=15Y 
IO=10rnA 
15 
pF 


Output 
Capacitance 
f = 1 MHz 


f (Yfs) 
Cutoff 
Frequencv 
VDS=15 V 
VGS =0 
450 
MHz 


See Note 3 


• 


BF246/A/B/C 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECTTRANSISTOR 


typical characteristics 


ID =1 
(VDS) 


150 
.. 
E 


1 
100 
c. 
"u 
c 
'm0 
50 


I 
0 


VGS 
OV 


./ 


/I 
-1 V 


./ 
2V 
/ 


3V 
, 


4V 


• 


Yfs =1 
(10) 


0 
24 
E 
VOS=15V 


E 
20 


f = 1 KHz 


I· 
uc 
16 
·~ 
12 
.. 
"~ 
8 
(; 
u. 


4 
•• 
£. 


1.0 
10 
100 


24 


u. 
0. 
20 
· 
uc 
16 
·l 
, 2 
u 
"g- 


- 
u 


~ 


..•..... .••..•..•... --- 


1=1 
~Hl 


'00 
.. 
E 
I 
10 
c. 
"u 
cg 
1.0 


I 
E 


0.1 


\ 
\ 


c: 
10 K 


I· 
uc· 
.~ 
lK 
a:· 
u 
" 
0 
Vl 
c 
100 
"§ 
0 


1 


Vl0> 


VOS 
OV 


1 
1 KHz 


I 


I 
/ 


1 


1 
1 
I 
I 


U. 
0. 


I 
u.· 


0. 


u 
I 
c·~ 
.~ 


i3 1· 
1i u 
~ ~ 
>-· 
0 
~ 


I 


a: 
§ 


I 
U 
j 


VGS 
2.5 V 
f = 1 MHz 
."f'.... 


"' 


i"""-- 
Con 
•...... 


t-- 
--- 
- 
r-- 


Crss 


BFZ46/A/B/C 


N-CHANNEL 
EPITAXIAL PLANAR 
SILICON FIELD EFFECT TRANSISTOR 


,- "7-- "- 
!.. 
I 
" 


-~500MHZ5 
" 
~ .' 
/ 
7400 
" 
I 
, 
":""300 
200 
100 
0.1 
1 
5 
20 mAl 


bllg 


10 


0~ 
E 
I 
~ 
i 
E 
0.1 
:t 
I 
):' 


1000 • 


0~ 
E 
100 
I 
:; 


o· 


1D ~ 
:t 
I~ 
>- 


< 
"20 
mA 
0.1 m'A 
I 
" 
SOD MHz 
, 
400 


I 
I 
-...!..., 


300 


ci: 00 
I I,' 


100 


VOS =15V 
_ 
I 
I 


• 


BF246/A/B/C 
N-CHANNEL 
EPITAXIAL PLANAR 
SILICON FIELD EFFECT TRANSISTOR 


-24 
-16 
-8 


9219 


f -lQOMHz 
Vas = 15 V. 
10 = 12 mA 


- 


MHz 
500 


- 
20 


0.2 
0.4 
0.6 
0.8 
·1.0 mS 


9129 


Vfe =1 
(Vase). 
Vin = 100 mV, 


fe = 1 MHz. 
foes = 1.5 MHz 


ID-l~ 


lZ' 


5mA 
_-4 __ 
, 
3mA 
~ 
h- -- rr - 
2mA 


/~ 
I 
1 mA 
7l 
7 
I 


/,' 
/ 
I 


Ifl' ./ 
VOS=10V 
I 


f = 1 MHz 
47 \'1F 


Vin f et-fy-l=1 
1. 
56 dl 


1= 1.5 MHz 
22 nF 


Vasefl 


47 nF~ 
t 
V,F(500KHz) 


BF246/A/B/C 


N-CHANNEL 
EPITAXIAL PLANAR 
SILICON FIELD EFFECT TRANSISTOR 


Power 
gain 
•.••••.• 
10 dB 


Noisefigure 
• • . • . .. 
<6 
dB 


VSWR (input). 
:.' 
.... 
<2dB 
-- 


• 


BF247 
N-CHANNEL 
EPITAXIAL 
PLANAR SILICON FIELD EFFECT TRANSISTOR 


These components 
are tested 
according 
to the appropriate 
test method 
of MIL-STD-750_ By special agreement, 
they 
can also be tested additionally 
to MIL or DIN specifications. 


Drain-Gate 
Voltage 
, ..•...............•.....•..•......................... 
25 V 


Drain-Source 
Voltage 
............................................•.....•..•..... 
±25 V 


Gate Current 
...........................................•..•.................. 
10 mA 


Continuous 
Device Dissipation 
at 25°C Free Air Temperature 
(See Note 1) 
250 mW 


Storage Temperature 
Range 
-55°C 
to 150°C 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
...•..•.............................. 
260°C 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


pliblished 
at 
a 
later 
date. 


BF247 
N-CHANNEL EPITAXIAL 
PLANAR SILICON 
FIELD EFFECT TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


-VIBR)GSS 
Gate 
Source 
Breakdown 
Voltage 
-IG 
= 1 /lA, 
VOS =0 
25 
V 


-lass 
Gate 
Reverse 
Current 
-VGs=15V, 
VOs=OV 
5 
nA 


loss 
Zero-Gat. 
Voltage 
Vos=15V, 
-VGS=OV 
10 
300 
mA 
Drain Current 
See Note 2 


-Vas 
Gate-Source 
Voltage 
Vos-15V, 
'0 -200/lA 
0.5 
14.0 
V 


-VGs(offl 
Gate-Source 
Cutoff 
Current 
VoS"JIl;:15 
V, 
lo=10nA 
0.6 
14.5 
V 


IV21,I 
Small-Signal 
Common-Source 
VOS=15V, 
-VGS=OV, 
8 
17 
mS 
ForV'olardTranter 
Admittance 
1=1 
KHz 


Ig 
Common-Source 
Bandwidth 
Vos=15V, 
VGS =0 V 
450 
MHz 
See Note 3 


C12s 
Common-Source 
Short-Circuit 
VoS=15V, 
lo=10rnA 
3.5 
pF 
Reverse 
Transfer 
Capacitance 
1=1 
MHz 


ells 
Common-Source 
Short-Circuit 
VOS=15V, 
IO=10mA 
11 
pF 
Input 
Capacitance 
1=1 
MHz 


C22' 
Common-Source 
Short-Circuit 
VOS=15V, 
IO=10rnA, 
5 
pF 
Output 
Capacitance 
1=1 
MHz 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


Group A 
30 
80 
mA 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS = 15 
V, 
VGS 
=0 
See Note 
2 
Group 
B 
60 
140 
mA 


Group 
C 
110 
250 
mA 


Group A 
1.5 
4.0 
V 


VGS 
Gate 
Source 
Voltage 
Vos=15V, 
'0=200/lA 
Group 
B 
3.0 
7.0 
V 


Group 
C 
5.5 
12.0 
V 


- 


• 


BF247 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECTTRANSISTOR 


Ptot =1 
(T A) 


1 


300 
mW 


250 


200 


Ptot 


150 


100 


50 


0 


0 
25 


1 


150 


mA 


100 
VGS =0 
V 


I 
I 
-1 V 


./ 
I 


/ 
2V 
, 
3V 


4V 


10 =flVGS) 


VOS=15V 


1 


100 


mA 


10 


••••• 


I~ 


I 
I 


I 


\ 
I 


!v2,,1 =1 
110) 


VOS=15V. 
1=1 
KHz 


1 


~ 


16 
V 


/ 
-,. 
- 
I-- 


~ 
- 
, 


BF247 
N-CHANNEL 
EPITAXIAL 
PLANAR SILICON 
FIELD EFFECT TRANSISTOR 


'OSlon) 
=1 IVGS) 


VOS=OV, 
1=1 
KHz 


1 


10 


Kr! 


I 
I 
I 
I 
I 
-r 


I 
I 
I 
I 
~ 
I 


I 
I 
I 
I 
I 
I 


Cns, 
Cl 2s = f IVosJ. 
VGS = -2.5 
V 


1=1 
MHz 
...r'\. 


....•... 


C22s 


"' 


........... 


"'"-- 


C12•••••••~ 
~-I- 


IVllsliIJSl 
IV12.lilJSl 


Clls 
=1 IVGS) 


1=1 
MHz 


1 


24 
pF 


20 


16 '-...••.... 


.•..........- 


IVsl=IIIO) 


VOS=15V, 
1=1 
KHz 


1 
.. 
10001 


100 


IV2lsilmSi 
IV22.lilJSJ 
• 


• 


BF247 


N-CHANNEL 
EPITAXIAL 
PLANAR SILICON FIELD EFFECT TRANSISTOR 


Y22. =f III 


1 


10 


1 


mS 


1.0 


bll. 
922. 
b22s 


Y215 =f 
If1 
1: 
I: 
10 


9215 
-b21s 
bllg 
20 


10 


0.1 
0 


0.5 
1 
10 
100 
500 MHz 


Y119 


VOS=15V, 
f,lo=Parameter 


- 


f-- 


L 
"- 
">500 
MHz 


I 
I 
" 


400 
I 


T 
I 
T 
-:r 300 
200 


100 
0.1 
1 
5 
20 mA 


BF247 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECTTRANSISTOR 


/' 
720mAn~ 
_.1 


, 
500 MH 


400 
; " 
'300 


.-4' 
-,rtfo 


...1100 


Y21g 


VOS=15V, 
f,lo=Parameter 


1 


:: 


12 
I 


I I 


500 MHf 1\ 


4OOi.. 


fI 


~ 
••.... ,"' 
200 •••••..•.• ..•...•~ 
, , 
100 - 
I 
~i 
In 
20 mA 
I 
5 
1 [0.11 


Y12g 


Vos = 15 V. 
f, 10 = Parameter 


1 


0.8 


mS 
0.6 


0.4 
b12g 
0.2 
• 


-- 


BF247 
N-CHANNEL 
EPITAXIAL 
PLANAR SILICON FIELD EFFECT TRANSISTOR 


1 ~ 


NF =1 lAG) 


f=iOOMHz, 
VOS=15V, 
IO=12mA 


ve=const.=100mV, 
fe=l 
MHz 


fOSC=1.5MHz, 
10 = Parameter, 
VOS=10V 


IO=10mA 
k:': 
5mA 


3mA 
/I -1/ 
I- 
-1"mA 


1 mA 


1// 
1.1'I ,/ 


liIJ /, 


•........ 


_:~1 


A, = I 


100n.L 
T 
I 
__ .J 


IZF 
IY2,c1=\iE 


IY2,c1 = 
VZF 
A, . VE 


IY21c1 = VZF' 
lO-'lmS, 
mVI 


BF254, BF255 
NPN SILICON EPITAXIAL PLANAR TRANSISTORS 


These 
components 
are tested according 
to the appropriate 
test method 
of MIL-STD-750_ By special agreement. 
they 
can also be tested 
additionally 
to MIL- or DIN specifications. 


Collector-Base 
Voltage 
. .. 
_ 
_ .. 
_ 
_ . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
30 V 


Collector-Emitter 
Voltage (See Note 1) 
.. 
_ 
_ .. 
__ . _ ...••....... 
_ ...•.....•.....•.... 
_. 
20 V 


Emitter-Base 
Voltage 
_ 
__ 
_ 
_ 
_ .....................•.. 
_ . . .. 
5 V 
Continuous 
Collector 
Current 
. _ 
_ . __ 
_ 
_ .. 
_ .....................•. 
_ ... 
_. 
30 mA 


Continuous 
Device Dissipation 
at (or below) 25"C Free Air Temperature 
(See Note 2) 
....•..•...... 
250 mW 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-55 


QC 
to lSOoC 


Lead Temperature 
1.6 mm from Case for 10 Seconds 
.. 
_ .. 
_ . _ ..•. 
_ ... 
_ ... 
_ . _ . . . . . . • . . . . . . .. 
260°C 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


- 


• 


BF254, BF255 
NPN SILICON EPITAXIAL PLANAR TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


V(BA)C80 
Collector 
Base Breakdown 
Voltage 
IC = 10 1lA. le=O 
30 
V 


"<BA)CEO Collector Emitter Breakdwon Voltage IC-=1.5rnA, 
18=0 
See Note 4 
20 
V 


V(BR)EBO 
Emitter 
Base Breakdown 
Voltage 
I. = 10llA, 
IC =0 
5 


ilF• 
Static Forward Current 
VC.=10V, 
IC=l 
mA 
BF254 
65 
220 


Transfer Ratio 
BF255 
35 
125 


VB' 
Base Emitter 
Voltage 
VC.=10V, 
Ic=l 
mA 
0.71 
V 


IT 
Transition 
Frequency 
Vc.=10V, 
Ic=l 
mA, f=100MHz 
260 
MHz 


C128 
Feedback Capacitance 
Vca =10 V, IC=O, 
1=1 
MHz 
0.6 
pF 


Small-Signal 
Common-Source 
VCE=10 V, Ie =1 mA, f=10.7 
MHz 
100 
200 
Kn 


1Ig22• 
Output 
Impedance 
VCE-10 
V, Ie -1 
mA. f -500 KHz 
300 
Kn 


Vce=10V, 
Ic=l 
mA 
4 
dB 


Ro=100!4 
l=looMHz 
NF 
Noise Figure 
Vce=10V. 
Ic=l 
mA 
1.4 
dB 
Ro = 2OO!4 1=1 
MHz 


Iv21.1 
Small-Signal 
Common-Source 
VCE= 10 V, IC = 1 mA, 1= 10.7MHz 
3B 
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BF254. BF255 
NPN SILICON EPITAXIAL PLANAR TRANSISTORS 


IC =1 IVBEI; 


VCE=10V 
0.1~". 


C12e =1 IVCBI; 


IC=O 


1 
:.~ 


O.B 
C12e 
\ 


..•... 


.•..••.... - 


'T=IIIC); 


VCB = 10 V ; 1 = 100 MHz 


1 


320:z 
/ 


".. 


\\ 
\ 


1: 


160 


IV21el 


BF256LIAlBIC 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECTTRANSISTOR 


This transistor 
is encapsulated 
in a plastic compound 
specifically 
designed 
for this purpose, 
using a highly 
mechanized 
process t developed 
by Texas 
Instruments. 
The case will withstand 
soldering 
temperatures 
without 
deformation. 
This 


device exhibits stable characteristics under high-humidity 
conditions and is capable of meeting MIL-STD-202C 
method 


106B. The transistor 
is insensitive to light. 


-l 
~O.015 
0.100 
I 
(See 
Note 
Al 
±O.OOS 
, 
~ 


0.200'- 
c=::====t 


OIA 
0.160 
- 
- 
. .:.-.~ 


±o.oos 
±o.a,o 
• 
.t......-- 
= 


---+-0-'-B-5-~ 
0500-J 


~O 005 
MIN 
+0.005 


NOTES 
0.100 
_ 0020 


A. 
Lead diameter 
is not controlled 
in this area. 


B. 
Leads having maximum 
diameter (0.019) 
shall be within 
0.007 of their true positions 
measured in the 
gaging 
plane 
0.054 
below 
the seating 
plane 
of the device 
relative 
to a maximum 
diameter 
package. 


C. All dimensions 
are in inches. 


absolute 
maximum 
ratings at 25'C free air temperature 
(unless otherwise 
noted) 


Drain-Gate Voltage 
. . . . . . . . . . . . . . . . . • . . . . • . . . .. 
30 V 


Drain-Source Voltage 
. .........•....•.... 
_ . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . .. 
± 30 V 


ReverseGate-Source Voltage 
.......................................•....•.•..•.... 
- 30 V 


Continuous 
Forward 
Gate Current. 
. . . . . . . . . . . . . . 
. . . . . . . . . . . . • . . . . . . . .. 
50 mA 


Continuous DeVice Dissipation at (or below) 25'C Free Air Temperature (See Note 1) 
.•....•.... 
360 mW 


Continuous Device Dissipation at (or below) 25'C Lead Temperature (See Note 2) 
......•.... 
.. 
500 mW 


Storage Temperature Range 
. . . . . . . . . . . . 
. .. 
65'C to 150'C 


Lead Temperature 1/16 Inch from Casefor 10 Seconds. 
. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
260'C 


PRELIMINARY 
DATA 
SHEET: 


Supplt!mentary 
data 
may 
be 
publlsh~d 
at 
a 
later 
date. 


• 


• 


BF256LIAlBIC 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECTTRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
TVP 
MAX 
UNIT 


\fBAlOGO 
Orain Gate Breakdown 


IG =-1 
/lA,VOS =0 
30 
V 
Voltage 


IGSS 
Gate Reverse 
Current 
VGs=20V, 
VOS =0 
5 
nA 


VGS 
Gate-Source 
Voltage 
VOS=15V, 
lo=10nA 
0.5 
7.5 
V 


loss 
Zero-Gate-Voltage 
VOS=15V. 
VGS =0, 
See Note 3 
3 
12 
18 
mA 
Drain Current 


group 
A 
3 
7 
mA 


loSS 
Zero-Gate-Voltage 
group 
B 
6 
13 
mA 
Drain Current 


group 
C 
11 
18 
mA 


Iv,,1 
Small-Signal Common Source 
Vos=15V, 
VGS = 0, 
f = 1 KHz 
4.5 
5 
mmho 
Forvvard Transfer 
Admittance 


IVo,1 
Smatl·Signal Common-Source 
VGS =0. 
f =1 
KHz 
50 
/lmho 
Output Admittance 
Vos=15V. 


Cbs 
Common-Source 
Short- 
4.5 
pF 
Circuit 
Input 
Capacitance 
VOS=15V, 
VGS=O, 
1=1 
MHz 


ens 
Common-Source 
Short-Circuit 
1.2 
pF 
Reverse 
Transfer 
Capacitance 


IIV,,) 
Cutoff 
Frequency 
VOS=15V. 
VGS=O, 
See Note 4 
1000 
MHz 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


Gpo 
Small-Signal Common-Gate 
Vos=10V, 
Rs =47 n. 1=800 
MHz 
14 
d8 
Neutralized 
Insertion Power Gain 


NF 
Spot Noise Figure 
Vos=15V, 
Rs =47 n. 1=800 
MHz 
7.5 
d8 


BF256LIAlBIC 
N-CHANNEL EPITAXIAL PLA'NAR SILICON FIELD EFFECTTRANSISTOR 
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BF256LIAlBIC 
N-CHANNEL EPITAXIAL PLANAR SILICON FIELD EFFECTTRANSISTOR 
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BF 257,258,259 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTORS 


Silicon NPN-Epitaxial 
Planar Transistor 


Designed for High-Voltage Video Output Stagesin Black-and-White and Colour TV-Receivers 


• 
Very High V(BR)CEO 
(300 V min for BF259) 


• 
Low Feedback Capacitance 


• 
High Degree of Insensitivity to Voltage Spikes 


1.2:J 


seating 
plane 


Details 
of outline 
in this zone optional 


Dimef'lsions 
are 
In mm 


BF257 
BF258 
BF259 
UNIT 


Collector· 
Base Voltage 
160 
250 
300 
V 


Collector-Emitter 
Voltage 
(See 
Note 
1) 
160 
250 
300 
V 


Emitter-Base 
Voltage 
5 
5 
5 
V 


Continuous 
Collector 
Current 
200 
200 
200 
mA 


Continuous 
Device 
Dissipation 
at 
(or below) 
25°Case 
Temperature 
(See 
Note 
2) 
5 
5 
5 
W 


Continuous 
Device 
Dissipation 
at 
lor 
below) 
25°C 
Free-Air 
Temperature 
1 
1 
1 
W 


Operating 
Temperature 
Range 
200 
200 
200 
°c 


Storage 
Temperature 
Range 
-65 to 200 -6510200 
-65 
to 200 
°c 


NOTES; 
1. 
This vatue applies when the base-emitter 
diode is open-circuited. 


2. 
Derate linearly 
to 17SoC case temperature 
8t the rate of 33.3 
mW/oC. 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


SF 257,258,259 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


8F257 
160 


V(BR)CBO Collector-Base 
Breakdown 
Voltage 
Ic=100!JA,IE=0 
8F258 
250 
V 


8F259 
300 


8F257 
160 


V(BAlCEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie =10mA, 
\e =0 
8F258 
250 
V 


8F259 
300 


8F257 
160 


VIBR)CER 
Collector-Emitter 
Breakdown 
Voltage 
IC = 10 mA, RSE = 1 kQ 
8F258 
250 
V 


8F259 
300 


VI6R)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE = l00!JA, 'c =0 
All 
5 
V 


VCS - 
100 V, IE-O 
8F257 
50 


leBO 
Collector 
Cutoff 
Current 
VCS =200 
V, IE =0 
8F258 
50 
nA 


Vcs =250 
V, IE =0 
8F259 
50 


VCE = 10 V, Ie =30 
mA 
hFE 
Static Forward Current Transfer Ratio 
All 
25 
See Note 3 


V eE( sat) 
Collector-Emitter 
Saturation 
Voltage 
Ie =30mA, Ie =6 mA 
All 
1.0 
V 


IT 
Transition 
Frequency 
Vce=10V,IC=15mA 
All 
100 
MHz 


VCS =30 
V, IE =0 


C22e 
Common-Emitter 
Output 
Capacitance 
All 
5.5 
pF 
f=l 
MHz 


Common-Emitter 
VCS =30 
V, IE =0 
C'2e 
All 
3.5 
pF 


Feedback 
Capacitance 
f=l 
MHz 


8J.c 
Thermal 
Resistance Junction/Case 
All 
35 
°C/mW 
• 
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NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTORS 
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Symbol 
definition: 
tp = Pulse within 
ms 
{) = Du ty cycle 
ratio 
r = Thermal time constant = 1 ms 
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BF 257,258,259 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTORS 


STATIC FORWARD CURRENT TRANSFER 
RATIO 
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CURRENT IVCE = 10 VI 
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BF 257,258,259 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTORS 
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BF 292 
A. B. C. 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


BF292A 
BF292B 
BF292C 
UNIT 


ollector·Base 
Voltage 
150 
190 
220 
V 


Collector-Emitter 
Voltage 
(See Note 
1) 
150 
190 
220 
V 


Emitter-Base 
Voltage 
5 
5 
5 
V 


Continuous 
Collector 
Current 
300 
300 
300 
mA 


Continuous 
Device 
Dissipation 
at 
(or 
below) 
2SoC 
Case Temperature 
5 
5 
5 
W 


Continuous 
Device 
Dissipation 
at 
(or 
below) 
2SoC 
Free 
Air 
Temperature 
1 
, 
1 
W 


Operating 
Collector 
Junction 
Temperature 
Range 
200 
200 
200 
°c 


~torage Temperature 
Range 
-65.0200 
-65 to 200 -65 to 200 
°c 


PRELIMINARY 
DATA 
SHEET, 


Supplementarv 
data 
may 
be 


published 
at 
a 
later 
date. 


BF 292 
A. B. C. 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


BF292A 
150 


V(BRlCBO 
Collector-Base 
Breakdown 
Voltage 
IC = 100llA, IE =0 
BF292B 
190 
V 


BF292C 
220 


BF292A 
150 


V(BRKEO 
Collector-Emitter 
Breakdown 
Voltage 
IC=10mA,IB=0 
BF292B 
190 
V 


BF292C 
220 


V(BR)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 100llA,Ic 
=0 
All 
5 
V 


VCB=75V,IE=0 
All 
1QO 
nA 


ICBO 
Collector 
Cutoff 
Current 
VCB = 75 V, IE =0. 
All 
50 
IlA 


TA=l50oC 


VCE =50 
V,IC = 10 mA, 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
All 
30 
70 
See Note 2 


VCE = 50 V. Ie = 10 mA, 


VBE 
Base-Emitter 
Voltage 
All 
720 
mV 


See Note 2 


IB = 2.5 mA, Ie = 25 mA, 


VCE(sat) 
Collector-Emitter 
Satu ration 
Voltage 
All 
350 
mV 


See Note2 


Small-Signal 
Common-Emitter 
VCE = 50 V, IC = 10 mA, 


hfo 
All 
30 


Forward 
Current 
Transfer 
Ratio 
f =3 
MHz 


Common-Base 
Open-Circuit 
VCB =20 
V, IE =0, 


Cabo 
All 
5 
9 
pF 


Output 
Capacitance 
1=1 
MHz 


Common-Base 
Open-Circuit 
C1bo 
VEB =0,5 V,IC =0 
All 
50 
80 
pF 


Input 
Capacitance 


• 
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A. B. C. 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 
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Symbol 
definition: 
tp = Pulse within 
ms 


I:J = Duty 
cycle 
ratio 


T 
= Thermal 
time 
constant 
:= 1 ms 
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NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 
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NPN 
EPITAXIAL 
PLANAR 
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> 
0.5 


0.1 
10 
100 


Ie - 
Collector 
Current 
- 
mA 


FIG.9 


> 
I 
~ 
0.7 


~ 
> 


Cl 
0.6 


Ew 
; 
0.5 
"'I 
w 
~ 
0.4 


BASE·EMITTER VOLTAGE v. 


AMBIENT TEMPERATURE IVCE = 10 V, IC = 30 mAl 


O.B 


BF297, BF298, ~F299 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


description 


These 
components 
are tested 
according 
to the appropriate 
test method 
of MIL-STO-750. 
By special agreement, 
they 


can also be tested 
additionally 
to MIL-or 01 N specifications. 


1,20' 4 


43 


'" 


, 
r-- 


5'''''~\3 
~ 
-- 
t 
.L-~= 


4.7tO."L--!.--'2.7m.nJ 


BF297 
BF298 
BF299 
UNIT 


Collector-Base 
Voltage 
160 
250 
300 
V 


Collector-Emitter 
Voltage 
160 
250 
300 
V 


Emitter-Base 
Voltage 
5 
5 
5 
V 


Continuous 
Collector 
Current 
100 
100 
100 
mA 


Continuous 
Device 
Dissipation 
at 2SoC 
Ambient 
Temperature 
(See 
Note 
11 
625 
625 
625 
mW 


Storage 
Temperature 
Range 
-55 
to 
150 
°c 


Lead 
Temperature 
1/16 
I neh from 
Case for 
10 Seconds 
260 
260 
260 
°c 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 
publlSh~d 
at 
it 
later 
date. 


• 


• 


BF297, BF298, BF299 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


BF297 
SF29B 
BF299 
U- 
PARAMETER 
TESTCONDITIONS 
TYP MA~ MIN TYPMA~ 
MIN TYPMAX MIN 


V(BA>cao 
Collector-Base 
Breakdown 
Voltage 
IC=I00/JA.le=O 
160 
250 
300 
V 


V(BR>CEQCollector-Emitter 
Breakdown Voltagt le--l0mA,la-0 
See Note2 
160 
250 
300 
V 


V(BAlESO Emitter-Base 
Breakdown 
Voltage 
le=I00/JA.lc=O 
5 
5 
5 
V 


[YCB-100 
V. Ie -0 
50 


ICBO 
Collector 
Cutoff 
Current 
Vea -200 V. Ie -0 
50 
nA 


VCB -250 
V. Ie -0 
50 


leBo 
Emitter 
Cutoff 
Current 
rveB=3V.lc=0 
50 
50 
50 
nA 


[Yce -10 
V. Ic=5mA 
10 
10 
10 
Static Forward Current 
hFe 
Vce-l0V. 
IC-3OmA 
30 
150 
30 
150 
30 
150 


Transfer 
Ratio 


Vce =10V. 
Ie = 100 mA 
10 
10 
10 


la-3mA.le-30mA, 


VSE(sat) 
Base Emitter Saturation 
Voltage 
0.85 
0.85 
0.85 
V 
See Note 2 


la=3rnA.lc=30rnA 
VCE(satl 
Collector Emitter Saturation 
Voltage 
1 
1 
1 
V 


See Note 2 


Vce =30 V. Ie =0 
C12e 
Input Capacitance 
4.0 
4.0 
4.0 
pF 
f =500 kHz 


rvCB -30 
V, Ie -0 
C22e 
Output Capacitance 
5.5 
5.5 
5.5 
pF 
f =500 kHz 


IT 
Transition 
Frequency 
[Yce = 10 V. Ie =30 mA 
95 
95 
95 
MHz 


'00 1 


'0 
I 


h2le 


"n.1jJS1 


1 
"'1eIKnl 
"22.110-41 


"l1.CKnl 
"120110'4) 


1 


BF297,BF298,BF299 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Cne. 
C12e =1 IVC8) 


Ie = 1 mA, 
f = 1 MHz 


1 


10 
pF 


C22e 
6 


C12e 


\.\. 


'\.' .•...,. .•••....•. 


..•.•.•..-- 


Cne 
r- 


i'2e 


VCElsatl =1 ITAI 


IC 
-=10 
'8 
]'. 


1 


50 


"'v 
4{0 


350 
40 


300 
VCE(satl 
hFE 
30 
250 
IC=25mA 


200 
20 


150 
Ie =10 mA 


100 
10 


50 


0 
0 


20 
40 
60 
BO 
100 
120 
140 °c 


TA 


VCElsatl =1 IICI 


~=10 
18 


II 


--- •...... 


hFE =1 IICI 


VCE=10V 


~ 7' 


~ 


• 


• 


BF297, BF298, BF299 
NPN EPITAXIAL 
PLANAR SILICON TRANSISTOR 


leBO =1 ITI 
VeB = 10V 


// 


7 
I 


I 
I 
I 


20 
40 
60 
BO 
100 
120 
140 °e 


TA 


Ie =1 IVeEI 


18 = Parameter 


VeE=10V 


~ 


.5 
0.4 


.3 


.2 


0.1 


BF340 THRD BF343 


PNP SILICON EPITAXIAL PLANAR TRANSISTORS 


description 


These 
components 
are tested 
according 
to the appropriate 
test method 
of MIL-STD-750. 
By special agreement, 
they 


can also be tested additionally 
to MIL-or DIN specifications. 


11 


2 
. 
0 
'4 


43 
'1' 
, .- 


514> ±~"3 
.~ 
-- 
• 
.L-~= 


4.7:l:0.,3-L--l-'2.7 m;nJ 


Collector-Base 
Voltage 
.............................•..•....•................... 
_ . -35 
V 
Collector-Emitter 
Voltage (See Note 1) . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
.. 
_ 
-32 
V 
Emitter-Base 
Voltage 
• . . . . . . .. 
-5 
V 
Continuous 
Collector 
Current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
. 
-50 
mA 
Continuous 
Device Dissipation 
at (or below) 25°C Free Air Temperature 
(See Note 2) 
250 mW 
Storage Temperature 
Range 
_55°C 
to 150°C 
Lead Temperature 
1.6 mm from Case for 10 Seconds 
. 
260°C 


PRELIMINARY 
DATA 
SHEET: 
Supplem£n~arv 
data 
may 
be 
publtshpd 
at 
a 
later 
date. 


• 


• 


BF340 TRRU BF343 
PNP SILICON EPITAXIAL PLANAR TRANSISTORS 


PARAMETER 
TESTCONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BR)C80 
Collector 
Base Breakdown 
Voltage 
IC =-100/JA, 
IE =0 
-35 
V 


V(BR)CEO 
Collector 
Emitter 
Breakdown 
Voltage 
IC=-l 
mA, Ie =0. 
SeeNote3 
-32 
V 


V(BA)EBo.Emitter 
Base Breakdown 
Voltage 
IE =-100/JA, 
IC =0 
-5 
V 


leBO 
Collector Cutoff Current 
Vcs=-10V, 
IE =0 
-100 
nA 


VCE=-9 
V, Ie =-1 
mA 
6F341 
45 
150 


Static 
Forward 
Current 
VCE=-9 
V, Ic =-1 
mA 
6F342 
60 
150 
hFE 
Transfer 
Ratio 
VCE=-9V, 
Ic=-l 
mA 
6F343 
30 


VCE=-9V,lc=-1 
mA 
6F340 
30 


IT 
Transition 
Frequency 
VcE=-9V, 
IC=-lmA 
80 
MHz 


VCE=-9 
V, IC=-1 
mA, 


F 
Noise 
Figure 
2.5 
d6 
RG=75n,I=1MHz 


VCE=-9 
V, Ic=-l 
mA, 
F 
Noise 
Figure 
1.0 
d6 
RG= 1 kl1. 1=1 MHz 


VCE=-9 
V,lc=-1 
mA, 
6F341 
1.4 


I =500 kHz 
6F342 
1.4 


C12e 
Feedback 
Capacitance 
pF 
6F343 
1.4 


1= 10.7MHz 
6F340 
1.5 


Small-Signal 
Common 
Emitter 
Vea =-9 
V, IC=-l 
mA.f=500 kHz 
90 
hoe 
kn 
Output 
Admittance 
Vcs =-9V,lc=-1 
mA,1=10.7 MHz 
50 


BF340 THRU BF343 


PNP SILICON EPITAXIAL PLANAR TRANSISTORS 


VCB =5 
V. -Ic 
= 2 mA. f = 500 kHz 


911e == 1.6 mS 
I 
922. = 7 /IS 
I 
Iv2,.1 = 65 mS 


bl1. 
='60 
/IS 
I 
b22• = 9.5 /IS 
I 
-¥,~1° 


VCB = 5 V. -Ic 
= 2 mA. f = 5.5 MHz 


9118 
== 1.6 
mS 
I 
922. = 14 /IS 
I 
Iv 2,.1 = 64 mS 


b11e 
== 1.7 
mS 
I 
b22• = '00 /IS 
I 
-<p= 3° 


VeB 
=5 
V, -Ie 
=2 
mA, f == 10.7 MHz 


9118 == 2.2 mS 
I 
922. = 24 /IS 
I 
Iv2,.1 =63 
mS 


b11e 
== 3.4 
mS 
I 
b22. = 200 /IS 
I 
-<p= 10° 


Vea == 10 V, -Ie 
== 3 mA, f == 36.6 MHz 


9118 
=9.3 
mS 
I 
922. = '40 /IS 
I 
Iv2,.1 = 80 mS 


b11e == 1.3 mS 
I 
b22• = 650 /IS 
I 
-<p= 27° 


VCB = 5 V, -IC 
= 2 mA, f = '00 
MHz 


911b = '45 mS 
I 
922b = 280 /IS 
I 
IV2,bl =55 
mS 


bl1b =73 
mS 
I 
b22b = 1.3 mS 
I 
«J = 130° 


V21e 


VC8=-5 
V 
• 


BF34D THRO BF343 
PNP SILICON EPITAXIAL PLANAR TRANSISTORS 


Ptot=1 
ITA) 


1 


400 


mW 


300 


Ptot 
200 


100 


0 
0 
25 
50 
75 
100 
125 
15Q°C 


IC=IIVSEI; 
TA 


VCE =-15 
V 
• 
1 


-10 


mA 
-8 


IC 
-6 


-4 


-2 


1..1 


hle=1 
(ICI; 


VCE=-9V;I=1 
kHz 


-0.6 


VSE---- 


IC =1 IVCEI; 


I B = Parameter 


1 


-10 


mA 


IC 


-4 


-2 


0 
0 
-10 
-20 
V 


hFE =1 (ICI; 
VCE 


VCE = Parameter 


1 


100 


80 


hFE 
80 


40 


20 


0 
-0.1 
-1 
-lOmA 


C12e =1 IVCEI ; 
IC 


IC=-l 
mA ;f=600 
kHz 


1 


pF 


2.0 
\\,-- 
•..... 


-12 


VCE 


BF340 THRU BF343 


PNP 
SILICON EPITAXIAL PLANAR 
TRANSISTORS 


F=f lIcl. 
VCE=-9 v. RG=60n 


F =1 IRGI. 
VCE=-9 
V. IC=-1 
mA. f =1 MHz 


F=f (f). 
RG=60n. 
VCB=-9V. 
IC=-l 
mA 


1 


6 -- 
-- 


dB 


5 -- 
-- 


4 
-- 
-- 
- - 


3 -I- 
-b 
-- 


-I- - 
1_ 
•...• 
_L... 
-- 


10kn 
10 
100 
500 MHz 
o 


0.01 
0.1 


• 


• 


BF340 THRD BF343 
PNP SILICON EPITAXIAL PLANAR TRANSISTORS 


/=10 


Yb=t lIel, 
VeB = -5 V, t = 100 MHz 


911b 
- 


bl1b 


~b21b 
", 
~ 
-921b 


~ 


b22b 


922b 
.- 
- 
I" 
--- 


BF350, BF35l, BF352, BF353 
N-CHANNEL 
SILICON DUALGATE MOS PLANAR FIELD EFFECT TRANSISTOR 


• 
General VHF-Application 


• 
VHF-Antenna 
Amplifier 


• 
VHF-Mixer 


• 
1/g1 15 = 1 Mf'! typ 


• NF=3dB 


• 
Y215 = 12 mS typo 


These 
components 
are tested 
according 
to the appropriate 
test method 
of MIL-STD-750_ By special agreement. 
they 
can also be tested 
additionally 
to MIL-or DIN specifications. 


Bf350 
Bf351-353 
UNIT 


Drai~Source 
Voltage 
15 
24 
V 


Continuous 
Drain 
Current 
50 
50 
mA 


Gate 
1 - 
Forward 
Current 
±10 
±10 
mA 


Gate 
2 - 
Forward 
Current 
±lO 
±10 
mA 


Continuous'" 
Device 
Dissipation 
at ~ 
25°C 
Ambient 
Temperature 
(see 
Note 
1) 
360 
360 
mW 


Continuous 
Device 
Dissipation 
at ::s;;;; 
2SoC 
Ambient 
Temperature 
(See 
Note 
21 
1.2 
1.2 
W 


Storage 
Temperature 
Range 
-65 
to 
175 
°c 


Lead 
Temperature 
1.6 
mm 
from 
Case 
for 
10 
Seconds 
300 
300 
°c 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 
pubho;hed 
at 
a 
later 
date. 


• 


• 


BF350, BF351, BF352, BF353 
N-CHANNEL 
SILICON 
DUALGATE MOS PLANAR 
FlED EFFECT TRANSISTOR 


BF350 
BF351 


PARAMETER 
TEST CONOITIONS 
U 


MIN TYPMAX 
MIN TYPMAX 


V(BR)OS 
Drain 
Source 
Breakdown 
Voltage 
lo=10J,lA, 
VG1S=vG2S=-4V 
15 
24 
V 


VG1S{off) 
Gate 
1 Source 
Cutoff 
Voltage 
VOS=15V, 
10 = 20 /lA, 
VG2S=4V 
-5 
1,0 
-5 
V 


VG2S!off) 
Gate 
2 Source 
Cutoff 
Voltage 
VOS=15V, 
10 =20/IA, 
VG1S =0 
-5 
0.8 
-5 
V 


IG1SS 
Gate 
1 Reverse Current 
V01S =-5 
V, VG2S=0, 
Vos =0 
100 
20 
/IA 


IG2SS 
Gate 2 Reverse Current 
VG2S=-5 
V. VG1S =0. 
Vos =0 
100 
2D 
nA 


lOSS 
Zero 
Gate 
Voltage 
Drain 
Current 
VoS=15V, 
VG2S =4 
V, VG1S =0 
3 
10 
30 
5 
15 
30 
mA 


Y21S 
Small 
Signal 
Common-Source 
VOS=15V, 
10 =4 
mA, 
VG2S =4 
VI 
10 
14 
mS 
Forward 
Transfer 
Admittance 
1=1 
KHz 


9215 
Small-Signal 
Common-Source 
VoS=15V. 
lo=4mA, 
VG2S.=4V. 
14 
mS 
Input 
Conductance 
f =200 
MHz 


C'2S 
Common-Source 
Short-Circuit 
VOS=15V, 
lo=4mA 
20 
20 
IF" 


Reverse Transfer 
Admittance 


Common-Source 
Short-Circuit 
C22S 
Output 
Capacitance 
VG2S 
=4 
V 
5 
2 
OF 


C115 
Common-Source 
Short-Circuit 
f=l 
MHz 
10 
6 
OF 


Input 
Capacitance 


1/g225 
Small-Signal 
Common-Source 
V05=15V, 
10 =4 
mA, 
VG2S 
=4 
V 
30 
Kil 
Output 
Impedance 
f =1 
MHz 


1/g115 
Small-Signal 
Common-Source 
VoS=15V, 
10 =4 
mA, 
VG2S 
=4 
V, 
1 
1 
MI1 


Input 
Impedance 
f =1 
MHz 


Gp• 
Small-Signal 
Common-Source 
VOO 
== 18 V, 
VAGC =7 
V, 
f =200, 
12 
18 
dB 


Insertion 
POVYerGain 
f = 200 
MHz, 
See figure 
1 


VOS 
= 
10 V, 
VG2S 
=4 
V, 
10=4mA, 


NF 
Noise 
Figure 
f = 
500 
KHz, 
RG =100 
Kil, 
3 
d& 


f = 
1 MHz, 
RG=100Kil 
6 
d8 


BF350, BF351, BF352, BF353 
N-CHANNEL 
SILICON DUALGATE MOS PLANAR FIELD EFFECT TRANSISTOR 


BF352 
BF353 
PARAMETER 
TEST CONOITIONS 
U 


MIN TYPMAX MIN TYPMAX 


VIBAlOS 
Drain 
Source 
Breakdown 
Voltage 
10 = 10 !LA. VG1S=VG2S =-4 
V 
24 
24 
V 


VG1S(oHl 
Gate 
1 Source 
Cutoff 
Voltage 
Vos=15V. 
10 = 20 !LA. VG2S =4V 
-2 
-3 
V 


VG2Sloff) 
Gate 
2 Source 
Cutoff 
Voltage 
VOS=15V. 
10 = 20 !LA. VG1S =0 
-2 
-3 
V 


IG1SS 
Gate 
1 Reverse 
Current 
V01S =-5 
V, VG2S =0. 
Vos =0 
20 
20 
nA 


IG2SS 
Gate 
2 Reverse Current 
VG2S--5 
V. VG1S -0. 
VOS -0 
20 
20 
nA 


lOSS 
Zero 
Gate 
Voltage 
Drain 
Current 
VOS = 15 V. VG2S =4 V, V01S =0 
5 
15 
30 
5 
10 
30 
mA 


Y21S 
Small-Signal 
Common-Source 
VOS=15V. 
lo=4rnA. 
VG2S=4V 
14 
12 
mS 


Forward 
Transfer 
Admittance 
f =1 
KHz 


Small-Signal 
Common-Source 
VOS=15V. 
IO=4rnA. 
VG2S=4V 


9215 
f=l00MHz 
12 
20 
mS 


Input 
Conductance 
I =200 
MHz 
14 
mS 


Common-Source 
Short-Circuit 
C'2S 
Reverse 
Transfer 
Admittance 
VOS=15V. 
lo=4rnA 
20 
20 
IF· 


C22S 
Common-Source 
Short-Circuit 
VG2S=4V 
2 
2 
pF 
Output 
Capacitance 


Common-Source 
Short-Circuit 
CllS 
1=1 
MHz 
6 
6 
pF 
Input 
Capacitance 


1/g225 
Small-Signal 
Common-Source 
VOS=15V. 
10 =4 
mA, 
VG2S=4 V 
Kn 
30 
50 
Output 
Impedance 
f =1 
MHz 


1/g11s 
Small-Signal 
Common-Source 
Vos=15V, 
10=4mA, 
VG2S=4V 
1 
1 
Mn 


Input 
Impedance 
f=1 
MHz 


Small-Signal 
Common-Source 
VOO=18V. 
VAGe 
=7 
V, 
15 
18 
d8 
Gp• 
Insertion 
Povver Gain 
f =200 
MHz, 
See figure 
1 


VeS 
=10V, 
VG2S=4V, 
le=4mA 


NF 
Noise 
Figure 
f =500 
KHz, 
RG=100Kn 
4.5 
dB 


f =1 
MHz, 
RG=100Kn 
3 
d8 
- 


- 


BF350, BF351, BF352, BF353 
N-CHANNEL 
SILICON 
DUALGATE MOS PLANAR 
FIELD EFFECT TRANSISTOR 


8F350,353 


ID =f 
IVG2SI, 


VDS 
= 13 V, 
VG1S 
=4 
V 


V 
/ 


i 
/ 


/ 
/ 
J 


VG2S 


FIGURE 
2, 
DRAIN-CURRENT 
VS GATE 
2 VDL TAGE 


8F351, 
352 


ID =f 
IVG2SI, 


VDS = 13 V, 
VG1S 
=4 
V 


12 


ID 
10 
-- 


./ /' 
/ 
/ 
I 


V 
V 


VG2S 


FIGURE 
3, 
DRAIN-CURRENT 
VS GATE 
2 VDLTAGE 


B~,BF~1,B~,BF!D 
N-CHANNEL 
SILICON DUALGATE MOS PLANAR FIELD EFFECTTRANSISTOR 


BF350,353 


10 =1 IVG1SI, 


VOS =14 
V. 
Parameter =VG2S 


VG1S- 


FIGURE 
4: 
ORAIN-CURRENT VS GATE 1 VOLTAGE 


BF350,353 


IV21sI, 10 =1 IVG2SI, 


VOS = 14 V, VG1S =-0,5 
V, 1 = 1 KHz 


/ 
~ 
IV21s1 
'/ 
ID 


BF351,352 


10=IIVG1SI, 


VOS = 14 V. 
Parmeter = VG2S 


10 
25 


20 


15 


10 


VG1S_ 


FIGURE 
5: ORAIN-CURRENT VS GATE 1 VOLTAGE 


BF351,352 


IV21sl, 10 =1 (VG2SJ. 


VOS=14V, 
VG1S=-0.5V, 
1=1 
KHz 


4 
V 


VG2S ---- 


• 


• 


BF350, BF351, BF352, BF353 
N-CHANNEL 
SILICON 
DUALGATE MOS PLANAR 
FIELD EFFECTTRANSISTOR 


BF350,35J 


IV2"I 
=f IVG'sl. 


Vos = 14 V. 
f = 1 KHz, 
VG2S = Parameter 


BF351,352 


IV21s1=f 
(VGlSI, 


I 


~ 


14 


12 


IV2,,1,0 


BF350 


V21' 
=1 
(fl 


VOS='3V, 
IO='OmA, 
VG2S=4V 
I 


9215 


..... 


...... 
b21s- 


SF 397,398 


PNP 
SILICON 
EPITAXIAL 
PLANAR 
1RANSISTOR 


description 


These components are tested according to the appropriate test method of Mll·STD·750. By special agreement, they can. 
also be tested additionally to Mll·or DIN specifications. 


BF397 
BF398 


Collector-Base 
Voltage 
90V 
150 V 


Collector-Emitter 
Voltage 
(See 
Note 
11 
'90 V 
150 V 


Emitter-Base 
Voltage 
6 V 
6V 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


• 


BF 397,398 


PNP 
SILICON 
EPITAXIAL 
PLANAR 
lRANSISTOR 


8F397 
8F398 


Continuous 
Collector 
Current 
100 
mA 
100 mA 


Continuous 
Device 
Dissipation 
at 
2SoC 
free 
air 
temperature 
(See 
Note 
21 
625 mW 
625 mW 


Storage 
Temperature 
Range 
- 55°C 
to 15QoC 


Lead 
Temperature 
1/16 
Inch 
from 
Case 
for 
10 
Seconds 
260°C I 
260°C 


8F397 
8F398 


PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 


V(BRICBO 
Collector-Base 
Ic = -10!lA. 
IE =0 
-90 
-150 
V 


Breakdown Voltage 


V(BA)CEO 
COllector-Emitter 
Ie = -10 
mA. 
IB =0 
-90 
-150 
V 


Breakdown 
Voltage 
See Note 3 


V(BA)EBO 
Emitter-Base 
IE =-10!lA. 
Ic=O 
-6 
-6 
V 


Breakdown Voltage 


leBO 
Collector 
Cutoff 
VCB =-70 
V. 
IE =0 
-50 
nA 


Current 
VCB=-100 
V. IE =0 
-50 
nA 


lEBO 
Collector 
Cutoff 
VEa =-4 
V, 
Ic =0 
-50 
-50 
nA 


Current 


VCE = -10 
V, 
IC =-100!lA 
20 


VCE= -10 V. 
IC=-l 
mA 
25 
25 
hFE 
Static 
Forward 
VCE =-10 
V. 
IC=-lOmA 
40 
250 
30 
200 


Current 
Transfer 
See Note 3 
Ratio 
VCE=-10 
V. 
Ie =-100 
mA 
20 
20 


See Note 3 


VBE 
Base-Emitter 
Ie =-1 
mA, 
Ic=-10mA 
-0.6 
-0.9 
-0.6 
-0.9 
V 


Voltage 


VCE(S8tl 
Collector-Emitter 
IB =-1 
mA, 
IC=-10mA 
-0.5 
-0.5 
V 


Saturation 
Voltage 
See 
Note 
3 


BF 397,398 


PNP 
SILICON 
EPITAXIAL 
PLANAR 
lRANSISTOR 


v 
t 
16 


/1.2 
-VCEI •• t) 


VCE{satJ=1 (TAl 
VCE{satl AGAINST TEMP. 


-Ie = 10 Ie == Parameter 
-IB 
' 


TA--' 


hFE =1 IICI 
OCCURRENT GAIN 


VCE =-10 
V 


- 
- 


-IC 
---. 
SMALL-SIGNAL COMMON·EMITTER CHARACTERISTICS 
VCB =-10 
V 


10 


h"elKl1l 


h12e 


V 


1 


2.5 


2.0 


-VCElsat) 


1.5 


VCEI•• tl = f (ICI 


-IC =10 
-18 


'" 
-- 
-- 


C,2e =1 IVCBI 
-IC = 1 mA, 1= 500 KH' 
C·BCAPACITANCE 


pF 
1 


6.4 
• 
5.6 


4.8 


C12e 4.0 


\ 


"- 
..•....• 


•..... 


0........::- 


16 
20 
24 
28 
32 V 


-VCB 
--. 


1000 I 


10 


100 
hl1elKl1l' 
h,2e{10·4) 


"'-. 


h12e 


"l 
I 
7 7h22e 


h21e! 
i; 
hlle 


• 


BF 397,398 


PNP 
SILICON 
EPITAXIAL 
PLANAR 
TRANSISTOR 


DERATING CURVE 


Ptot =1 ITAI 


COLLECTOR CHARACTERISTiC 


IC =1 IVCEI 


I B = Parameter 
mAI: 


450 
JlA 


..,,- 
....- ••••400JJA 


V / -- 


350 
J1A 
/:V............- -- 


300 JJA 
-'l ....-.......- 
- 


250j.JA 


'/ VI-"" 
200UA 


150 JJA 


lOOpt. 


50 JJA 


COLLECTOR CHARACTERISTIC 


ICUT·OFF REGION) 


IC = f (VCE) 


I B = Parameter 


mA 


t 


20 
300 JJA 


16 
250 JJA 


-IC 
200 JJA 


12 
150 JJA 


TRANSFER CHARACTERISTIC 


IC =1 
IVBE) 


VCE =-10 
V 


mA 


r 


SO~--'------'----- 


70 f----f---f---+-+--+------l 


60 f---f---+--++--+------i 


50 


40 


30 


20 


10 


0 
0 
0.2 


SF 397,398 


PNP SILICON EPITAXIAL PLANAR 1RANSISTOR 


TRANSITION 
FREQUENCY - 
F, 


IT=I 
(Ici 


VCB=-10V 


MHz 
t 
320 
I 
280 


IT 
240 


200 


160 


120 


COLLECTOR-BASE LEAKAGE 
- 
BF397 


ICBO =1 ITAI 


VCB =-70 
V 


r ~~OO 
- 
/ 
, 


1/ 
I, 
I 
"' 


I 
I 
I 
I 
I 
/ 


I 
I 
I 
I 
~ 


I 
, 
I 
I 
1/1 
I 
I 


COLLECTOR· BASE LEAKAGE 
- 
BF398 


ICBO =1 ITAI 


VCB=-100V 
• 


• 


BF 450,451 


PNP 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


• 
RF- Amplifier in Common Emitter Circuit 


• 
AM/FM . Pre-Stagesand Mixer 


• 
AM/FM· 
JF . Amplifier 


• 
C12e Typ. 0.35 pF 


• 
1/922e;;' 125 kl1 @ f = 500 kHz 


Emitter 


Ba•• 


011 ector 


Collector-Base 
Voltage 
. 


Collector-Emitter 
Voltage 
(See Note 
1) 
_ , , . , _ . , 


Emitter·Base 
Voltage. 
. 
. 


Continuous 
Collector 
Current. 
. 
. 


Continuous 
Device Dissipation 
at (or below) 
25°C 
Free-Air Temperature 
(See Note 2) 


Storage 
Temperature 
Range 
. 
Lead Temperature 
1.6 mm from Case for 10 Seconds 
, . , , • , . , , _ , . 


Bare Current 
..............• 


-40 V 
.... 
-40 V 
.. _.. _... 
-4 V 
-25 mA 


.. 
, , .. 
, _ . 
250 mW 


.. 
-55 
to 150°C 
260°C 
-5 mA 


PRELIMINARY 
DATA 
SHEET, 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BF 450,451 


PNP EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BRlCBO 
Collector-Base 
Breakdown 
Voltage 
Ie = -10 pA, 
IE = 0 
-40 
V 


VIBR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie =-2mA, 
la=O 
See Note 4 
-40 
V 


V(BRIEBO 
Emitter 
Base Breakdown 
Voltage 
IE = -100 pA, 
Ie -0 
-4 
V 


ICBO 
Collector Cutoff 
Current 
Vea = -30 V. 
IE =0 
-50 
nA 


ICED 
Collector 
Cutoff 
Current 
VCE = 
la =0 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEa 
- 
Ie - 
nA 


hFE 
Static 
Forward 
Current 
VeE =-10 
V, IC=-l 
mA. BF 450 
60 


Tran::li"!r Ratio 
V 


VCE = 
Ie = 
BF 451 
30 


VaE 
Base-Emitter 
Volti:lgo 
18= 
IC= 
V 


VCEtsad 
Collector-Emitter 
Saturation 
VOllO~ 
18= 
IC= 
V 


C12e 
Reverse 
Transfer 
Capacitance 
VeE 
-10V, 
Ie - 0, 
f - 
1 MHz 
0.35 
pF 


IT 
Transition 
Frequency 
VeE 
10 V, Ie 
-lmA 
325 
MHz 


VCE--lOV. 
Ic--1 
mA 


f = 500 kHz 
"5 
Small-Signal 
Common 
Emitter 


hoe 
Output 
Impedance 
VCE 
- 
10V, 
Ie 
1 mA, 
kn 


100 
f = 10.7 MHz 


VCE =-10 
V, 
Ie =-1 
mA, 
2 
dB 
F 
Noise 
Figure 


Rg =300n, 
f=lookHz 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


• 


• 


8f523 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


• 
RF· Amplifier in Common Emitter Circuit 
• Specially for Video·JF- Output Stagesin TV-Sets 


• 
High Linearity and Low Intermodulation 


• 
ly21el typo 200 mSat IC = 7 mA ; f = 36 MHz 


• 
hFE typo 50 at IC = 15 mA 


• 
Ptot = 625 mW 


These components 
are tested 
according 
to. the appropriate 
test method 
of Mll-STD-750. 
By special agree",""'. 
they 


can also be tested 
additionally 
to Mil-or 
DIN specifications . 


. 
r 
11 


20 


' 4'43~ 
, .---~ 
5.19±~.~3 
'-_. 
-- 
• 
-*--- 
= 


407:l:0.'3LL,2.7m;nJ 


Collector-Base 
Voltage 
_ .......•..................•. 
_ • . . • . . . . . . . . . . .. 
50 V 
Collector-Emitter 
VOltage (See Note 1) .......•........•.........•.... 
_ 
_ . . . . . . . .. 
45 V 
Emitter-Base 
Voltage 
0 
•••••••••••••••••• 
4,5 V 
Continuous Collector Current 
50 mA 
Continuous 
Device Dissipation 
at (or bellow) 25°C Free-Air Temperature 
(See Note 21 
...•..•...... 
625 mW 
Storage 
Temperature 
Range 
-55 
to 150°C 


lead 
Temperature 
1.6 mm from Case for 10 Seconds 
., 
........•..•..•.. 
0 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
260°C 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


p •..•bhshcd 
at 
a 
later 
date. 


BF523 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V(BA)CBQCollector.Base 
Breakdown 
Voltage 
IC = 100/lA, 
IE =0 
50 
V 


V(BR)CEOCollector.Emitter 
Breakdown 
Voltage 
IC=l 
mA. 
la=O 
See Note 4 
45 
V 


V(BFOEBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 100 /lA, 
IC =0 
4,5 
V 


ICBO 
Collector Cutoff Current 
Vca=-20V,le=O 
50 
nA 


ICEO 
Collector 
Cutoff 
Current 
VCE =20 V, IB=O 
1 
/lA 


lEBO 
Emitter 
Cutoff 
Current 
VEB=3V, 
Ic=O 
70 
nA 


hFE 
Static Forward Current Transfer Ratio VCE=10V, 
Ic= 15 mA 
30 
50 


IT 
Transition 
Frequency 
VCB=10V, 
Ie =5mA 
500 
MHz 


Y21e 
Forward 
Transfer 
Admittance 
Vca=10V. 
Ie =7 mA, f =36 MHz 
155 
200 
mS 


C22e 
Output 
Capacitance 
VCB =10V, 
Ie =0, 
f = 1 MHz 
1,6 
of 


C12e 
Feedback 
Capacitance 
VCB=10V, 
Ic=O. 
1=1 
MHz 
0.5 
OF 


Imput Admittance 
Input Capacitance 


Forward Transfer 
Admittance 
Output 
Adm ittance 
Output 
Capacitance 


911. 
C11. 
IY21.1 


922. 


C22. 


8.5 ms 
34 pF 
220ms 
851's 
1.8 pF 


• 


BF523 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


Ptot =1 ITAI 
mWi 


700 


600 


Ptot 
500 


400 


300 


200• 


100 


0 
0 


r 
VCER 


IC =f 
IVCEI. 


IS = Parameter 
i 
r 


55 


I 


50 


IC 
"FE 
45 


40 


0.3 
mA 
35 


10 
O.2mA 
30 


0 
Ie =0.1 
mA 
25 
0 
10 
20 
30 
40V 


VCE_ 


VCER =1 IRBEI. 


'C =5mA 


"FE =1 IIcl. 
VCE=10V 


1/ 
" 
/ 


/ 


"'" 


BF523 
NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


IT=lllCI• 
I =100 
MHz. 


VCE;::: Parameter 


C12•• C22. = I 1Vcal, 


IC=O. 
f=l 
MHz 


1 


2,0 


C12• 
1.5 


C22. 


1.0 


0.5 


...• 


...••••.•. -- 


C22. 


..•.• --~ 
C12. 


....• 
\ 
" 
\~ 
.1 1'-" 
/~ 
//1 
'/.. 
VCE=2V// 


350 f--.h ~ - 
1: ~ 


JOOrill 
I 
III 
'11/ 
I 
I IIIII 
I 
II 


50 
100 mA 
'C- 


IV21e1.911.=lIICI, 


f =36.6 MHz, 


VCE=10V 


V22e =1 lICI. 
I =38.8 
MHz. 


VCE =10 
V 


b22e 


'22e 


/' ,/ 
I I 


/ 
/ 


• 


• 


BF540, BF541, BF542 
PNP SILICON EPITAXIAL PLANAR TRANSISTORS 


• 
General RF Applications 
up to 150 MHz (Common-Base 
or Common-Emitter 
Circuit) 


• 
Replacement 
for Germanium 
RF Transistors 


• 
Especially Suitable 
as AM/FM Amplifier, 
AM Pre-Amplifier 
and Mixer, VHF Mixer and Oscillator 


• 
High Output 
Impedance 
150 kn min. @ 470 MHz 


• 
Low Noise 1 dB typ 
@ 1 MHz 


1,2.0' 4'43~ 
, .---~ 
514> 
4.1 
• - 
• 
• - 
±o.13 
t 
.L...- 
= 
4.7tO.,3LL 
12.7minJ. 


Coliector·Base Voltage 
......................................•..•................ 
-50 
V 


Coliector·Emitter 
Voltage ISee Note 1) ..•........................•..•............. 
. .. 
-45 
V 


Emitter-Base Voltage. 
. . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-5 
V 


Continuous 
Collector 
Current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 
-50 
mA 


Continuous 
Device Dissipation at lor below) 25°C Free-Air Temperature 
(See Note 2) . . . . . . . . . 
250 mW 


Storage Temperature 
Range .' 
-55 
to 150°C 


Lead Temperature 
1.6 mm from Case for 10 Seconds 
. . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . 
260°C 


PRELIMINARY 
OATA 
SHEET, 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BF540, BF541, BF542 


PNP SILICON EPITAXIAL PLANAR TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VIBR)CBQ 
Collector·8ase 
Breakdown 
Voltage 
Ic --I00JlA. 
IE-O 
-50 
V 


V(BR>cEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie --, 
mA, 
le-O 
See Note 
4 
--45 
V 


VIBA)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE --I00JlA. 
IC-O 
-5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB --30 
V, IE -0 
-100 
nA 


ICED 
Collector 
Cutoff 
Current 
VCE = 
IB = 0 
nA 


'eeo 
Emitter 
Cutoff 
Current 
VEB= 
IC = 


VCE=-gV. 
IC=-l 
mA 
BF 542 
60 


hFE 
Static 
Forward 
Current 
BF 541 
45 
Transfer 
Ratio 
BF 540 
30 


C12• 
Reverse 
Transfer 
Capacitance 
VCE=-9V. 
IC=OmA, 
f=1 
MHz 
0.55 
0.9 
pF 


VcE=-9V, 
Ie =-1 
mA, 
fT 
Transition 
Frequency 
90 
MHz 


1M= 100MHz 


Vce--9V, 
Ie --1 
mA 
2.5 


RG = 75 Q. f = 1 MHz 
F 
Noise 
Figure 
dB 
Vce=-9V,lc=-lmA 
1.0 
RG=500Q. 
I =1 MHz 


VCB=-gv. 
Ic=-l 
mA 
150 
Small-5ignal 
Common-Emitter 
f =470 
KHz 
hoe 
Output 
Impedance 
kQ 


VCB=-9V. 
Ie =-1 
mA 
125 


f = 10.7MHz 
• 


• 


BF594. BF595 
SILICON PLANAR EPITAXIAL NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


nO 
4 - 
Me 
1973 


BF594 
is Recommended 
for Use in the I.F.Amplifier 
Stages of Car Radios and a.m./f.m. 
Receivers, 


also for Use in the Sound 
I.F. Stages of Television 
Receivers. 


BF595 
is Recommended 
for Use in the Input 
Stages of a.m./f.m. 
Receivers, also for Use in Mixer I.F. 
Stages of a.m. Battery 
Operated 
Receivers. 


l.....- 
0.100 
0.?50 
,.--0.050 (See Not. o~ 
---*-- 


0.2004- 
+0.005 
-0.025 


I 


t--0.1oo ISH No••Al---- 


0.135 
~ 
0.030 (S•• Not. B) 
3. Collector 


MIN tEJ 


NOTE A: 
Le.d, peranal to within 0.100 inch of body. 


Lead geometry conforms 
0.30 
NOTE B : Leads not to be bent within 
0.030 inch of body. 


with TO- 5 Pi" circle to 
NOTE C : Two I•• ctajoggled to Ii. on di.meter 
baN line of 
wlthm 
0.100 Inch of body_ 
pilCh circle 
0.200 Inch dl~.t.r. 


All dimensions In Inch" 
NOTE 0 : L.*<t diemeter not controlled In this ere•• 


Collector-Base Voltage 
...........•........••................ 
_ . • . . . . . . . • . . • . . . . . .. 
30 V 


Collector-Emitter 
Voltage (See Note 1) . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . • . . . . . . . . . . . .. 
20 V 


Emitter-Base Voltage 
5.0 V 


Continuous Collector Current ...•...............•..•..........•..................... 
30 mA 


Continuous Dissipation 
., 
.....•.......•.......•.......•..........•............... 
250 mW 


Operating Temperature Range 
.................•.......•. 
_ 
_55° to 150°C 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


B F594, B F595 


SILICON PLANAR EPITAXIAL 
NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


Base Emitter 
Ie =1.0 mA 
BF594 
650 
740 
mV 
VBE 
Voltage 
VCE=10V 
BF595 
650 
mV 
740 


Ic=1.0mA 
BF594 
4.5 
B.7 
15 
IJA 


IB 
Base Current 
VCE = 10 V 
BF595 
8.0 
15 
28 
IJA 


Ic=1.0mA 
BF594 
0.95 
pF 
Feedback 


C,e 
VCE=10V 
BF595 
0.95 
pF 
Capacitance 
I =0.45 
MHz 


Transition 
Ie =1.0 mA 
BF594 
260 
MHz 


IT 
Frequency 
VCE=10V 
BF595 
200 
MHz 


Ic=1.0mA. 
VCE=10V 


9s =2.0 
mmho 
BF594 
1.5 
dB 


I =0.2 
MHz 


95 =1.5 
mmho 
BF594 
1.2 
dB 


NF 
Noise 
Figure 
f =1.0 
MHz 


95 =10 mmho 
BF594/5 
4.0 
dB 


I =100 
MHz 


95 =20 mmho 
BF595 
3.5 
dB 


f=1.0MHz 


Ic=1.0mA, 
VcE=10V 


9s =0.6 
mmho 
BF594 
3.0 
dB 


f =0.2 MHz 


9s =1.2 mmho 
BF594 
2.0 
dB 


Fe 
Conversion 
Noise 
Figure 
1= 1.0 MHz 


95 =1.2 
mmho 
BF595 
4.0 
dB 


I =0.2 
MHz 


95 =1.5 
mmho 
BF595 
2.5 
dB 


I =1.0 
MHz 


• 


• 


BF594, BF595 
SILICON PLANAR EPITAXIAL 
NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


PARAMETER 
DEVICE TYPE 
MIN 
TYP 
MAX 
UNIT 


91b 
Input 
Conductance 
BF594 
36 
mmho 


BF595 
38 
mmho 


-bib 
Input 
Susceptance 
BF594 
3.0 
mmho 


BF595 
1.0 
mmho 


V,b 
Feedback 
Admittance 
8F594 
450 
fJrnho 


BF595 
440 
fJrnho 


""b 
Phase 
Angle 
of 
BF594 
272 
dog. 


Feedback Admittance 
BF595 
275 
dog. 


V,b 
Transfer Admittance 
BF594 
33 
mmho 


BF595 
34 
mmho 


""b 
Phase 
Angle 
of 
BF594 
146 
dog. 


Transfer Admittance 
BF595 
140 
dog. 


90b 
Output 
Conductance 
BF594 
22 
fJrnho 


BF595 
12 
fJrnho 


bob 
Output 
Susceptance 
BF594 
1.1 
mmho 


BF595 
1.1 
mmho 


PARAMETER 
DEViCE TYPE 
MIN 
TYP 
MAX 
UNIT 


910 
Input 
Conductance 
BF594 
@10.7MHz 
0.64 
mmho 


BF595 
0.96 
mmho 


9ie 
Input 
Conductance 
BF594 
@0.45 MHz 
0.54 
mmho 


BF595 
0.86 
mmho 


90. 
Output 
Conductance 
BF594 
@10.7 MHz 
13.5 
fJrnho 


BF595 
9.5 
fJrnho 


900 
Output 
Conductance 
BF594 
@0.45 MHz 
11.5 
fJrnho 


BF595 
7.0 
fJrnho 


BF594, BF595 
SILICON PLANAR EPITAXIAL 
NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


Tj = 250e 
min 
typ 
rrmxf 
Vee =2.0 V 
/ 
/ 
I I 


/ 
J 
h// 


veeR 
max 
(V) 
30 


Tj up to 2SOC 


Re :<1.0 Kn 


= 
tr:' f~ 
2mAI 
-= 
'q 
VeeR 
~ 
- 
- ,, 


c 
1 
= 


, 


r= 
The 
same 
curve 
applies 
for 
the 
reactance 
I 
=< 
RB 


•••• 
CB 
~ Re*ee 
= ~ 
~f Ce and CE if extBfnal capacitors are used 
=~ 
~, 
"'\ 
: 


== 
, 
, 


• 


• 


BF594, BF595 
SILICON 
PLANAR EPITAXIAL 
NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


Tj 
25"C 


VCE 
2.0V 
Min. 
- 
Typ. 
Max. 


/~./ 


/ 
/ 
/ 
1/ 
// 


Tj-25"C 


~E=10:' 


BF594, BF595 
SILICON 
PLANAR 
EPITAXIAL 
NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


f 
200 MHz 
1-r-T 
I•.........• 


100 MHz 


35 MHz 
/ 
1{0.7M~zl 
I 


IC 
1.0mA 
3.0 mA t- 5.0 rnAJ 
I 
I 
/ 


0.45 MHz 
VCE 
10 V 


Tr1 


2-n- 


100 MHz 


I 
: 
200 M;~ r 
I I III 1 
f 


35 MHz 


I I 


10.7 MHz ~- 7 
I 
I I II 
I 


=IC 
1.0'rrAtt= 
3.0mA 
5.0 mA 
I 
, 
I 
II 
I 
-- 


I 
1 
1 


~0.45MHZ 
VCE 
10 V 


TA 
25"C 


I I I I 


• 
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BF594, BF595 
SILICON PLANAR EPITAXIAL 
NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


TYPICAL SOURCE CONOUCTANCE ANO SOURCE SUSCEPTANCE PLOTTED AGAINST FREQUENCY 


AT OPTIMUM SOURCE ADMITTANCE 


TYPICAL NOISE FIGURE PLOTTED AGAINST 
FREQUENCY AT OPTIMUM SOURCE CONDUCTANCE 


"9, 
-b, 
(mmhol 
15.0 


~IC 
1mA 
VCE 
10 V 
====:: Tj 
25"C 
lis 


N 


b, 


=N 
Typ 


~9S 
Opt 
f-- 
b, 
Opt 


VCE .2.0 
V 


Tj 
25°C 


min/ 
ty,/ 
•••• max 


V/ V 
i;'" ,; 


i;' 
./V 


/' 
./ 
,; 
/' 
/' 
"" 
/' 
/ 
", 
/ 
/ 


BF594, BF595 
SILICON PLANAR EPITAXIAL 
NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


BF594 


TYPICAL COMMON EMITTER FEEDBACK ADMITTANCE 
WITH COLLECTOR CURRENT AND FREQUENCY AS PARAMETER 


1 
IY,.llj.lmhol 


TYPICAL COMMON EMITTER TRANSFER ADMITTANCE 
WITH COLLECTOR CURRENT AND FREQUENCY AS PARAMETERS 
~1.ldeg) 


10 
IY,.I Immhol 


• 


BF594. BF595 
SILICON PLANAR EPITAXIAL NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


BF595 


TYPICAL 
OUTPUT CHARACTERISTICS 


IC 


ImAI 


T' 
25°C 


30 


5OO11A 


4OO11A 


JOOIIA 


20 


2OO11A 


150 IIA 


10 
10011A 
• 


IB 
5011A 


0 


0 
0.5 
1.0 
1.5 
2.0 
2.5 


VCEIV} 


FIGURE 
11 


B F594, B F595 
SILICON PLANAR EPITAXIAL NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


I~~ 


f 
200 MHz 
~ 
100 MHz 


35 MHz 


I I 1./ 
Y 
I 
10.7 MHz 


=IC 
1.0mA1= 
3.0 mAlt' 
5.0mA 
/ 


J 
/ 


0.45 MHz 
VCE 
10 V 


TA 
25°C 


100 MHz 


I 
"'I~ 
~ 


200 MHz 


35 MHz 


10.7 MHz 
, , 
I 


I III 
/ 
/ 
I 


IC 
1.0 mAJ=:I=:t 3.0 mA t:- 5.0 
I_ 
I 
I 


I 
I 
IJ....- 
I I 
I 
I 
I I 
0.45 MHz 


VCE 
10Vm 


I 
TA -25°C 
I I 
I 
I 
I 
I I 


• 


• 


BF594, BF595 
SILICON PLANAR EPITAXIAL 
NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


1000 
500 
Ivr.1 {JJmhol 


180 


500 
1000 
1000 
500 
IVI.I (mmho) 


BF594. BF595 
SILICON PLANAR EPITAXIAL 
NPN HIGH FREQUENCY 
SILECT TRANSISTORS 


TYPICAL SOURCE CONDUCTANCE 
AND SOURCE SUSCEPTANCE PLOTTED AGAINST 
FREQUENCY 


AT OPTIMUM SOURCE AOMITTANCE 


TYPICAL 
NOISE FIGURE PLOTTED AGAINST 
FREQUENCY AT OPTIMUM SOURCE CONDUCTANCE 


-.gs 
-bs 
(mmho) 
30 ~ 


( 


IC 
1 mA 


I 
VCE 
10 V 
I---- 


Tj 
2SoC 
I 
N 


9s 


b, 


typ 


opt 


opt 
o 


1000 


f (MHzl • 
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BFR 57, 58, 59 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


Silicon NPN-Epitaxial 
Planar Transistor 
Designed for: 


• 
Output 
Stages with Extremely 
High Collector 
Emitter 
Voltage 


• 
Video-Output 
Stages in TV Receivers 


• 
LF-Amplifier 
in Class A-Operation 
with High Supply Voltage 


• 
Deflection 
Circuitry 


• 
Very High V(BR)CEO 
(300 V min for BFR59) 


• 
Low Feedback 
Capacity 


• 
High Degree of Insensitivity 
to Voltage Spikes 


BFR57 
BFR58 
BFR59 
UNIT 


Collector-Base 
Voltage 
160 
250 
300 
V 


Collector-Emitter 
Voltage 
(See 
Note 
1) 
160 
250 
300 
V 


Emitter-Base 
Voltage 
5 
5 
5 
V 


Continuous 
Collector 
Current 
200 
200 
200 
mA 


Continuous 
Device 
Dissipation 
at (or below) 
25°C 
Case Temperature 
(See Note 
2) 
5 
5 
5 
W 


Continuous 
Device 
Dissipation 
at 
(or 
below) 
25°C 
Free 
Air 
Temperature 
1 
1 
1 
W 


Operating 
Temperature 
Range 
200 
200 
200 


0 


C 


Storage 
Temperature 
Range 
-65 to 200 -j)5 to 200 -j)5 to 200 


0 


C 


BFR 57,58,59 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


BFR57 
160 


VCBR)CBQ 
Collector-Base 
Breakdown 
Voltage 
IC=lOOjJA,IB=O 
BFR5S 
250 
V 


SFR59 
300 


BFR57 
160 


VCBR)CEO 
Coliector·EmitterBreakdown 
Voltage 
IC=10rnA.le=0 
BFR5S 
250 
V 


BFR59 
300 


BFR57 
160 


V(BR)CER 
Collector-Emitter 
Breakdown 
Voltage 
IC=10mA, 
RBE=10kn 
BFR5S 
250 
V 


BFR59 
300 


V(BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 100 jJA, Ic =0 
All 
5 
V 


VCB-100V,IE-0 
BFR57 
50 


leBO 
Collector 
Cutoff 
Current 
VCB =200 V, IE =0 
BFR5S 
50 
nA 


VCB = 250 V, IE =0 
BFR59 
50 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE=10V,IC=30mA, 


All 
25 
See Note 3 


IT 
Transition 
Frequency 
VCE=10V,IC=15mA 
All 
100 
MHz 


Common-Emitter 
Vea =30 V,IE =0. 


C22e 
All 
5.5 
pF 


Output 
Capacitance 
f=1 
MHz 


Common-Emitter 
VCB =30 V, IE =0, 


C12e 
All 
3.5 
pF 
Feedback 
Capacitance 
f=1 
MHz 


8J.c 
Thermal 
Resistance 
Junction/Case 
All 
35 
°C/mW 
• 


• 


BFR 57,58,59 
NPN 
EPITAXIAL PLANAR 
SILICON TRANSISTOR 


""- 


......... 


'-....... 


"- '-." 


COMMON-EMITTER 
COLLECTOR 
CHARACTERISTICS 


100 


<l: 
E 
80 


I 
c. 
60 
, 
u:; 
~ 
40 


15u 
I 
20 
!:! 


a 
a 


~ 
E~ 
u 
~ 
0_1 


.i: 


><.~ 
I 
'" 


0.01 


Symbol 
definition: 
tp = Pulse within 
ms 


() 
::::Ou ty cycle 
ratio 


j 
::::Thermal 
time 
constant 
= 1 ms 


40 
400 


<l: 
E 
300 
'1 
I 
c 
30 


~ 
~ 
250 
, 
u 
, 
:; 
U 


~ 
20 
200 
~ 
CD 
15 
150 
I 
u 
I 
10 
~ 


!:! 
100 


0 
0 
10 
20 
30 
40 


VCE 
~ 
Collector-Emitter 
Voltage 
- 
V 


FIG.4 


BFR 57, 58, 59 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


STATIC 
FORWARD 
CURRENT 
TRANSFER 
RATIO 


vs COLLECTOR 
CURRENT 
IVCE = 10 VI 


~ 
- 


1.0- 
/ 


L'" 
- 
--' 
- 
- 


-- 
-'- 


COLLECTOR·EMITTER 
SATURATION 
VOLTAGE 


vs JUNCTION 
TEMPERATURE 
IIC = 100 mA. 
hFE = 10) 


~ 


E ~ 
"' 


100 


C 
rr 


0 ~ 
E 
E 
c 
80 
0 . 
U ;: 
•• 
c 
5, ~ 
60 
~ , 
~ 


U" 
40 
(J) ~ 
I ~ 
wu. 
20 
" 


SMALL·SIGNAL 
COMMON·EMITTER 


FORWARD 
CURRENT 
TRANSFER 
RATIO 


vs COLLECTOR 
CURRENT 
(VCE = 10 V, 
f = 1 kHzl 


120 


/ 


./ 
• 


• 


BFR 57, 58, 59 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


BASE·EMITTER VOLTAGE vs 


COLLECTOR CURRENT IVCE = 10 VI 


0.8 
> 
I 
g 
-5 
0.7 
> 
~ 
E 
w 
~ 0.6 
"'I 
w 
"' 
> 


- 


/~ 


,; 
- 


> 


I 
0.7 


~ 
(; 
> 


Q) 
0.6 


Ew 
; 
0.5 
"'I 
w 
~ 
0.4 


BASE·EMITTER VOLTAGE vs 


AMBIENT TEMPERATURE IVCE = 10 V. 'C = 30 mAl 


0.8 


BFT10 
N-CHANNEL 
DEPLETION 
TYPE FIELD EFFECT TRANSISTOR 


1,2.0' 
~. 
0..3'" 


, ...--~ 


5 1(/J ±~ \3 
. 
- 
• 
-- 
• 
.L- 
==::J 
•.7:l:O.'3-l--...1..-'2.7 minJ. 


Drain·Gate 
Voltage 
...........•..•..•...............•. 
• ...............•..•...... 
40 V 


Drain-Source 
Voltage ...............•........... 
_ •........ 
_ 
_ 
±40 V 


Gate-Source 
Voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .. 
. .. 
40 V 


Continuous 
Forward 
Gate Current. 
. . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . .. 
. 
_ 
25 mA 
Continuous 
Device Dissipation 
at (or below) 25°C Free Air Temperature 
(See Note 1) . . . • .. 
. 
300 mW 
Storage Temperature 
Range. 
. . . . . . . . . . . . . . . . .. 
.... 
...............•........ 
_55°C 
to 150°C 
Lead Temperature 
1.6 mm from Case for 10 Seconds 
..................•..•..•........ 
. .... 
260°C 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 
plJbllshed 
at 
a 
later 
date. 


• 


• 


BFT10 
N-CHANNEL 
DEPLETION TYPE FIELD EFFECT TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
TVP 
MAX 
UNIT 


-V(BRIGSS 
Gate-Source 
Breakdown 
Voltage 
-IG = 1/lA, 
VOS =0 
40 
V 


-IGSS 
Gate 
Cutoff 
Current 
-VGS = 20 V, VOS =0 
0,8 
nA 


VoS=10V, 
-VGs=O, 


lOSS 
Zero-Gate 
Voltage 
Drain 
Current 
10 
mA 


see 
Note 
2 


-VGS 
Gate-Source 
Voltage 
VOS = 10 V, 10 = 1/lA 
2 
7 
V 


10(of1) 
Drain 
Cutoff 
Current 
VoS=10V, 
VGS=-lOV 
0,8 
nA 


Small-Signal 
Common-Source 
Vos=10V, 
-VGs=OV, 
Iv,,1 
6 
20 
mS 


Forvvard 
Transfer 
Admittance 
1= 1 kHz 


Common·Source 
Short-Circuit 
VOS=OV, 
-VGS=10V, 


Crss 
1.5 
pF 
Reverse 
Transfer 
Capacitance 
1=1 
MHz 


Common-Source 
Short 
Circuit 
VOS =0 
V, -VGS = 10 V, 


Ciss 
4 
pF 
Input 
Capacitance 
1=1 
MHz 


VOS=10V, 
RS= 100 n, 


NF 
Noise 
Figure 
1.4 
d8 
1= 100 MHz, RG=l 
kn 


Static 
Drain-So.urca 
VGS =0, 
10=OV, 


rOS(on) 
100 
n 


On-State Resistance 
1=1 kHz 


VOS(on) 
Drain-Source 
On-State 
Voltage 
VGS =0, 
lo=5mA 
0.75 
V 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


Group 
A 
10 
30 


loSS 
Zero-Gate 
Voltage 
Drain 
Current 
Vos=10V, 
VGS=OV 
Group 
B 
20 
60 
mA 


Group 
C 
30 
70 


Group 
A 
100 


Static 
Drain-Source 
rOS(on) 
VGS=O, 
10=0, 
1=1 
kHz 
Group 
B 
70 
n 


On-State 
Resistance 
Group 
C 
55 


BFT10 


N-CHANNEL 
DEPLETION TYPE FIELD EFFECT TRANSISTOR 


P,o,=1 
ITA} 


1~ 


200 


Ptot 


100 


0 
0 
25 
50 
75 
100 
125 
150 °c 


TA 


10 =1 (VGSI; 


VOS=10V; 
lOSS = Parameter 


1 


100 
mA 


10 


•..... 
•...... 
TT~ 


1'- 
I 
I I 


, 
1 \1 
1\ 
I 


= I0FS ~ 2~ m~\1=130 mA:=\~5 mA 1 


4 


-VGS 
---~ 


F=IIRG) 


l=l00MHz; 
VB=10V; 
RS=l00n 


\, 
~ 


i....o"- 


• 


• 


BFT10 
N-CHANNEL 
DEPLETION 
TYPE FIELD EFFECT TRANSISTOR 


10=IIVos): 
v GS = Parameter 


1 


: 


28 


24 


10 
20 


16 


12 


8 


I 
I 


l- I---- 
VGS =0 
" 
I 
I 


VGS =-1 
V 
I 
./ 
I 
I 
/ 
I 
I 
J 
VGS=-2 
V 
'I. ;' 
I 


VGS- 
3V 


V- 
I 


12 


VoS---- 


'OS Ion) = 1 ITA): 
VoS=0:1=1 
kHz; 


IS=O; 
'oss=Param8ter 


1 


'~ 


100 


80 


'oSlon) 


60 


I I I I 
I 


lOSS -20 
mA 
=30 mA 
=45 mA 


", 
, 
;... 


'OS = 1 IVGS); 


f = 1 kHz; 
lOSS = Parameter 


1 


105 


10' 


lOSS 
20 mA 
30mA 
45 mA 


I I 
./ "--- 
10--' 


I 


IV2,,1=1 liD): 
VoS = 10 V 


[ 


14 


mS 
12 


10 
7" 


""" 


BFT1D 


N-CHANNEL DEPLETION TYPE FIELD EFFECTTRANSISTOR 


C12,=f IVGS); 


Vos=O; 
f=l 
MHz 


Vl1,=f 
(t); 


VOS=15V; 
VGS=OV 


\ 


I'. -- 


=1 
10 


bl15 


V22, =1 (f); 


VOS=15V; 
VGS=OV 


V215 =f If); 


VOS=15V; 
VGS=OV 
• 


• 


8FT10 
N-CHANNEL 
DEPLETION 
TYPE FIELD EFFECT TRANSISTOR 


Yllg 


10 


VOS=15V; 
lOSS= Parameter 


Y21g 


10 


Vos = 15 V; 
I DSS = Parameter 


1 


~ 
5.6 


4.8 


4.0 
b21g 


3.2 


2.4 


II I 
soo,MH;Z~ 
-Ii·, 
~ 
-1300~ 
0.5 
to.. 


~ 


•..... 
~ 1'....:0.1 


100 
~ 
0.01 
I - 
a 


IllS -12 
-10 
-8 
-6 


----9219 


Y219 


10 


Vos = 15 V; 
lOSS= Parameter 


1 ~ 
5 
b22g 
4 


I 


0.01 
0.1 
SOOMHz 


400 MHz - 
I I 
I 
, 
300 MHz 


J 


J 
J 
200 MHz 


I 
I 
I 
I 


100 MHz _ - - 
I 
I 
I 


0.04 
0.08 
0.12 
0.16 
0.20 
0.24mS 


g219 


Y12g 
10 


Vos = 15 V; lOSS= Parameter; 
912 ~O 


1 


1~ 


80 


40 


b12g 
a 
I 
r--=- ~ 
/.1 


•..~ 
r::..., 
•.... 


".1 


8FT10 


N-CHANNEL DEPLETION TYPE FIELD EFFECTTRANSISTOR 


Ll: 
8turns 
O.7CuAg 
7mmf/>, 
tap at 2. turn. 


L2; 
22 turns 
0.3 CUI, 
5 mm if>. 
with 
FM core. 
L3: 
7 turns 
0.7 CuAg 
7 mm (j>, 
tap at 2. turn 
• 


• 


an11 


P-CHANNEL DEPLETION TYPE FIELD EFFECTTRANSISTOR 


Drain-Gate Voltage 
__ .. 
_ .•. 
_ •. _ •... 
_ .. 
_ .. 
_ .. 
__ .•. 
_• _ .• _ .•.....•.... 
_ •... 
_ .•. 
_ •.. 
-25 
V 


Drain·Source 
Voltage 
..........•..•..• 
_ ... 
_ .. 
_ .......•........•................. 
±25 V 


Gate-Source 
Voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
25 V 


Continuous Forward Gate Current 
. 
-10 
mA 
Continuous 
Device Dissipation 
at (or below) 25°C Free Air Temperature 
(See Note 1) 
. . 300 mW 


Lead Temperature 
1.6 mm from Case for 10 Seconds 
. 
260°C 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 
p'Jbk:hed 
at 
a 
tater 
date. 


8FT11 


P-CHANNEL 
DEPLETION TYPE FIELD EFFECT TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V(BR)GSS 
Gate-Source 
Breakdown 
Voltage 
IG = 11lA, VDS =0 
25 
V 


lOGO 
Drain 
Reverse 
Current 
VDG=-15V, 
IS=0 
-10 
nA 


loSS 
Zero-Gate 
Voltage 
Drain 
Current 
VDS =-10 
V, VGS =0. 
See Note 2 
-10 
nA 


VGS 
Gate-Source 
Voltage 
VDS=-10 
V, ID =-1 
IlA 
4.0 
9.5 
V 


Io<offl 
Drain Cutoff Current 
Vas =-10'V. 
VGs=10V 
-10 
nA 


Small-Signal 
Common-Source 
Y" 
VDS=-10V, 
VGS=O, 1=1 
kHz 
6 
15 
mS 


Forward 
Transfer 
Admittance 


Common-Source 
Short-Circuit 


-Crss 
VOS=OV. 
VGs=6V. 
f=l 
MHz 
6 
pF 
Reverse 
Transfer 
Capacitance 


Common-Source 
Short-Circuit 


Ciss 
VoS=-5V, 
VGS=O, 
f=1 
MHz 
18 
pF 
Input 
Capacitance 


fOOConl 
Static 
Drain-Source 
On-State 
Resistance 
VGS =0 
V, 
10 =0, 
f = kHz 
150 
n 


IDS =1 (VoSI ; 


V GS = Parameter 


10S=I(VGS); 
VOS=-10V 


1 


mA 


40 


-IDS 
JO 


lOSS 
20mA 


-40mA 
60rnA 


I' 


1\ 
, 


I 
I I I 
I I 
1\ 


VGS=0 V 
.- 
I 
/' 
I 
/ 
1 V 


" 


•.... 
I 
/ 
2V 


/ - 


=JV' 
- 


I 


4V 
I 


10 
12 
14 
16 
18V 


-VOS---- 


• 


• 


8FT11 
P-CHANNEL 
DEPLETION TYPE FIELD EFFECT TRANSISTOR 


'os = f IVGSI, 
Vos =0, 
f = 1 kHz, 
toss = Parameter 


1 


,05 
n 


'04 


'OS 


'03 


'02 


10' 


0 
8V 


VGS 
.. 


IV21,I =. (IDS>' 
V~S=-10V. 
1=1 
kHz 


1 


,0 
mS 
9 


8 


IV2,,1 


- 
7/ 
- 
L 
-- 


./ 
- 


--- 


'OS(on) = f ITA) , 


VOS 
=0, 
f = 1 kHz, 
lOSS = Parameter 


1 


,40 
n 
,20 


'00 


rOS(on,SO 


60 


40 


20 


lOSS =-30 
mA 
, 
I- =-40 
mA 
i'-i---" 
=-60mA 


t'--- 
,~ ~ 
••... 
, 
~~ 
, l.--~ 


.... 


, 


..... 
... 


8FT11 


P-CHANNEL 
DEPLETION 
TYPE FIELD EFFECT TRANSISTOR 


1 
C12, 10 


...• 


r-. 


• 


• 


BFX 40,41 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


Collector·Base 
Voltage 
..........•.•.•... 


Collector· 
Emitter 
Voltage 
(See Note 
1) 


Emitter-Base 
Voltage 


Continuous 
Collector 
Current. 


Continuous 
Device 
Dissipation 
at (or 
below) 
25°C 
Case Temperature 


Continuous 
Device 
Dissipation 
at (or 
below) 
25°C 
Free 
Air 
Temperature 


Operating 
Collector 
Junction 
Temperature 
Range 


Storage 
Temperature 
Range 


. 
75 V 


.75 
V 


....... 
5V 


.. 
.. 
lA 


.......... 
5W 


..... 
lW 
... 
_55°C 
to 175°C 


.................................. 
_55° C to 200° C 


PRELIMINARY 
DATA 
SHEET 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BFX 40,41 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


V(BR)CBO Collector-Base 
Breakdown 
Voltage 
IC =101lA, 
IE =0 
Both 
75 
V 


V(BR)CEO Collector·EmitterBreakdown 
Voltage 
Ie = 10 mA, IB =0. 
SeeNote 2 
Both 
75 
V 


V(BA)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE =101lA,lc 
=0 
Both 
5 
V 


VC6 =50V,IE 
=0 
Both 
50 
nA 


'CBO 
Collector 
Cutoff 
Current 


Ves =SOV,le 
=0, TA =12SoC 
Both 
50 
IIA 


BFX40 
30 
VCE = 5 V, IC = 100 IIA, 


BFX41 
60 


BFX40 
40 


VCE = 5 V. 
Ie = 100 
m~. 
See Note 
2 
BFX41 
B5 


BFX40 
25 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE =5 
V, Ie = 500 mA, See Note 
2 
BFX41 
60 


BFX40 
10 


VCE = 5 V, Ie = 1 A, See Note 2 


BFX41 
25 


VCE = 5 V, Ie = 100 mA, 
BFX40 
15 


TA = -5SoC, 
See Note 2 
BFX41 
30 


IB = 15 mA,le 
= 150 mA, 
See Note 
2 
Both 
0.9 
VSE(sat) 
Base-Emitter 
Saturation 
Voltage 
V 


'S = 50 mA, 
Ie = 500 
mA, 
See Note 
2 
Both 
1.1 


Ie = 15 mA, Ie = 150 mAt See Note 2 
Both 
0.15 


VCE(sat) 
Collector·EmitterSaturation 
Voltage 
V 
IB = 50 mA, 
Ie = 500 
mA, 
See Note 
2 
Both 
0.5 


Ihfel 


Small 
Signal 
Common-Emitter 


VCE =10V,IC=50mA, 
f=l00MHz 
Both 
1 


Forward 
Current 
Transfer 
Ratio 


Common-Base 
Open-Circuit 


Cabo 
VeB 
=10V, 
IE =0, 
f = 
140 
kHz 
Both 
20 
pF 
Output 
Capacitance 


Common-Base 
Open-Circuit 
Cibo 
VEB 
=0.5 
V, Ie =0, 
f = 
140 kHz 
Both 
120 
pF 


Input 
Capacitance 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


ton 
Turn-One 
Time 
Ie =500mA,IB(1) 
=50mA 
Both 
33 
110 


tf 
Fall 
Time 
IB(l)=50mA, 
27 
50 
ns 


Ie 
=500mA, 
Both 


toff 
Turn-Off 
Figure 
16121= -50 mA 
160 
3BO 


• 


• 


BFY 56 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


O.l00min 


details of outline 


in this 
zone 
optional 


3 leads 


~:~~~</> 


0.045 
0.029 
0.034 
0.028 


seating 
plane 


The collector 
is in electrical 
All dimensions 
in inches 


contact 
with 
the case 


Coliector·Base 
Voltage 
......•.. 
.. 
. . . . . . . . 
. . . . . . .. 
. .. 
BO V 
Coliector·Emitter 
Voltage 
.......•....•.•...........•.•........ 
45 V 
Emitter·Base 
Voltage 
5.0 V 
Total 
Device Dissipation 
at 25°C 
Free Air Temperature. 
. 
. • . . . . • . • . 
O.B W 
Total 
Device Dissipation 
at 25°C Case Temperature 
.....•.........•......•.•....•.•....... 
5.0 W 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V(BR)CBO 
Collector-Base 
Breakdown 
Voltage 
IC = l00pA. 
IE =0 
80 
V 


V(BA)EBO 
Emitter-Base 
Breakdown 
Voltage 
IB=l00pA. 
Ic=O 
5.0 
V 


leBO 
Collector 
Cutoff 
Current 
IE =0. 
VCB=50V 
50 
nA 


lEBO 
Emitter 
Cutoff 
Current 
IC =0. 
VEB=4.0V 
100 
nA 


Ie =500mA, 
VCE = 10 V, 
See Note 
1 
20 
hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
Ie = 150 mA, 
VCE = 1.0 
V, 
See Note 
1 
30 
150 


Small-Signal 
Common-Emitter 
Ie =50 
mA, 
VCE = 10 
V 
hie 
2.0 
Forward 
Current 
Transfer 
Ratio 
f = 20 MHz 


PRELIMINARY 
DATA 
SHEET. 


SlJlJpl~mentary 
data 
may 
bl' 


IHlbhihcd 
at 
2 
later 
date. 


SFY 56 


NPN EPITAXIAL PLANAR SILICON TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIBA)CEO 
Collector-Emitter 
Sustaining 
Voltage 
IB =0, 
Ie =30 mA 
45 
V 


(Sust) 


Ie =lSOmA. 
IB = 15 mA. 
See Note 1 
0.3 


VCE(sat) 
Collector-Emitter 
Saturation 
Voltage 
V 
Ie = 1.0 A, 
IB = 100 mA. SeeNote 1 
1.2 


Ie = 150 mA, 
la = 15 mA, See Note 1 
1.5 


VSE(sat) 
Base-Emitter Saturation 
Voltage 
V 


Ie =1.0A, 
IB = 100 mA. SeeNote 1 
2.3 


Common-Base Open Circuit 
Cob 
IE =0. 
VCB = 10 V 
25 
pF 


Output Capacitance 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


ton 
Turn-On 
Time 
Ie = 150 mA, 
IB1 = 7.5 
mA 
225 


Ie = 150 mA, 
IS1 = 7.5 mA 
n, 


toff 
Turn-Off 
Time 
625 
182 = -7.5 
mA 
• 


• 


BSW 26 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


c::J 
c:::::J 
e:::t 


I 
500 
I 
t-- 
MIN 
~ 


Collector-Base 
Voltage 
. . . . . . . . . 
. . 50 V 


Collector-Emitter 
Voltage 
(See Note 
11. ... 
_ . _ . . . . . . 
. . . . . . . . . 
. _ ... 
40 V 
Emitter-Base 
Voltage. 
. 
_ .. 
_ . . . . . . .. 
. 4 V 


Continuous 
Collector 
Current. 
_ 
_ .. 
. 
_ 
_ . 
. 1 A 
Continuous 
Device Dissipation 
at (or below) 
25°C Case Temperature 
.. 
_ . . . . . . . . . . . . 
. 
-1.5 W 


Continuous 
Device Dissipation 
at (or below) 
25°C 
Free Air Temperature 
1.5 W 
Operating 
Collector 
Junction 
Temperature 
Range 
-65°C 
to 175°C 


Storage 
Temperature 
Range 
_ . . . . . . . . 
. 
-65°C 
to 200°C 


PRELIMINARY 
DATA 
SHEET, 


Supplem.nt.rv 
dltl 
may 
be 


publfshltd 
It 
I 
lat.r 
dati. 


BSW 26 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VIBR)CBO 
Collector-Base 
Breakdown 
Voltage 
Ie = 1oofJA, IE =0 
50 
V 


V(BR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ie = 10 mA, IB = O. See Note 2 
40 
V 


V(BAlEBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 1OOfJA,Ie =0 
4 
V 


leBO 
Collector 
Cutoff 
Current 
VeB =20V,IE 
=0 
1 
fJA 


lEBO 
Emitter 
Cutoff 
Current 
VEB =3 
V,le 
=0 
0.5 
fJA 


VCE =2 V, Ie = 100 mA, 
See Note 
2 
20 
60 
hFE 
Static Forward Current Transfer Ratio 
VCE =2 V, Ie =500 mA, SeeNote 2 
20 
50 


IB = 5 mA, Ie = 100 mA 
0.78 
0.85 


VSE(sat) 
Base-Emitter 
Saturation 
Voltage 
IB=10mA.IC=500mA 
0.92 
1.05 
V 


la=50mA,lc=500mA 
0.92 
1.50 


la=5mA,IC=100mA 
0.15 
0.35 


VCE(sat) 
Collector-Emitter 
Saturation 
Voltage 
V 


18=50 mA, Ie =500 mA 
0.35 
0.60 


Ihlel 
Small 
Signal 
Common-Emitter 
VCE= 10 V, Ie =50 mA, 
2 
Forward 
Current 
Transfer 
Ratio 
f=l00MHz 


Common-Base 
Open-Circuit 
Cabo 
VCB = 10 V, 
IE =0. 
f = 1 MHz 
10 
pF 
Output 
Capacitance 


Common-Base 
Open-Circuit 


Cibo 
VEB 
=0.5 
V,le 
=0, 
f = 1 MHz 
80 
pF 


Input 
Capacitance 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


Ie =500 
mA, 
IB(1) 
=50 
mA, 


ton 
Turn-On 
Time 
40 
See Figure 
1 
ns 


Ie 
=500 
mA,IS(1) 
=30 
mA, 
'off 
Turn-Off 
Time 
85 
IB(2) 
= 
60 
mA, 
See Figure 
2 


• 


• 


SSW 26 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


INPUT 
O 


~UTlO.1J.1.F 


200 ns 
son 


tr~l 
os 


tf~l 
os 


f = 200 Hz 
~ 
-2V 


'NTPT O.lJ.1.F 


50n 


" 


Pw = 200 os 


DC =2% 


BSW 27 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


Collectm-Base 
Voltage 
. . . . . . . . . . . . . 
. 
60 V 
Collector-Emitter 
Voltage 
_ . _ 
_ 
_ . • . . . 
. 
50 V 
Emitter-Base 
Voltage. 
. .. 
_ .. 
_ . _ 
_ . _ 
_4 V 


Continuous 
Collector 
Current. 
. 
1 A 
Continuous 
Device Dissipation 
at (or below) 
25°C Case Temperature 
.. 
. 
3 W 
Continuous 
Device Dissipation 
at (or below) 
25°C 
Free Air Temperature 
. _ . • . . . . . . . . . 
.1 W 
Operating 
Collector 
Junction 
Temperature 
Range 
.. 
. . . . . . . 
_ .. 
_ 
-65°C 
to 175°C 
Storage 
Temperature 
Range. 
. 
_ . _ ..... 
_... 
_ . .. 
. .... 
_ . _ .. 
_ . . . . 
. -65°C 
to 200°C 


PRELIMINARY 
DATA 
SHEET, 


Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 


• 


• 


SSW 27 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


PARAMETER 
TEST CONOJTlONS 
MIN 
TYP 
MAX 
UNIT 


V(BRICBO Collector-Base 
Breakdown 
Voltage 
le=100IJA,IE=0 
60 
V 


V(BA)CEO 
Collector-Emitter 
Breakdown 
Voltage 
'C=10mA,la=O 
50 
V 


V(BR)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 100IJA, Ie =0 
4 
V 


leBO 
Collector 
Cutoff 
Current 
Ves = 20 V, IE = 0 
0.1 
0.5 
IJA 


leeo 
Emitter 
Cutoff 
Current 
VES =3 
V,le 
=0 
0.5 
IJA 


Static 
Forward 
Current 
VCE = 2 V, 
Ie = 100 
mA 
20 
60 
hFE 
Transfer 
Ratio 
VeE=2V,le=500mA 
30 
60 


'B =SmA,lc 
=100 mA 
0.78 
0.85 


VSE(sat) 
Base-Emitter 
Saturation 
Voltage 
'e =10mA,lc 
=500mA 
0.92 
1.05 
V 


IB =50 mA, Ie =500 mA 
0.92 
1.30 


'B =5 mA, Ie = 100 mA 
0.15 
0.35 


V CE (sat) 
Coltector-EmitterSaturation 
Voltage 
V 


IB =50 mA,lc 
=500 mA 
0.35 
0.6 


[hlel 
Small 
Signal 
Common-Emitter 
VeE =10V,le 
=50mA, 
2 


Forward 
Current 
Transfer 
Ratio 
1=100MHz 


Common-Base 
Open-Circuit 


Cabo 
Vca=10V,le 
=O,f=1 
MHz 
10 
OF 
Output 
Capacitance 


Common-Base 
Open-Circuit 


Cibo 
VEa =0.5 V, Ie =0. 
f = 1 MHz 
80 
OF 


Input Capacitance 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


Turn-On 
Time 
Ie = 500 mA, 'B = 50 mA. 
ton 
40 


See Figure 
1 


n, 


Turn-Off Time 


Ie =500mA,IS(11 =30mA, 
toft 
85 


18(2) = 60 
mA, 
See Figure 
2 


BSW 27 


NPN 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


"'12~UT 
01fJF 


:w=2oons 
fn 
DC =2% 


" 


"'18~ 
01F 


'W:~~"' '''"~r' 
fJ A 


DC=2% 


" 
TEST CIRCUIT 
-Vss 
o=C=- 


-11.3V~ 


• 


• 


BSW 40 


PNP 
EPITAXIAL 
PLANAR 
SILICON 
TRANSISTOR 


Collector-Base 
Voltage. 
. . . . . . . . 
100 V 
Collector-Emitter 
Voltage 
(See Note 
1) 
... 
_ .... 
80 V 
Emitter-Base 
Voltage 
. _ .. 
_ .. 
_ . 
. . _ .. 
_ . . . . 
. __ .• _ .. 
_ . 
. .7 
V 


Continuous 
Collector 
Current 
_ . 
. 
1 A 


Continuous 
Device 
Dissipation 
at (or below) 
2SoC Case Temperature 
5 W 


Continuous 
Device 
Dissipation 
at (or below) 
2SoC Free 
Air 
Temperature. 
. 
1 W 
Operating 
Collector 
Junction 
Temperature 
Range. 
. ...•.•.... 
, .•..... 
_55°C 
to 175°C 
Storage 
Temperature 
Range 
.. 
_55°C 
to 200°C 


PRELIMINARY 
DATA 
SHEET, 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BSW 40 


PNP EPITAXIAL PLANAR StLiCON TRANSISTOR 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


VCBA)C80 
Collector-Base 
Breakdown 
Voltage 
Ic = 10 /lA, 
IE =0 
100 
V 


VCBAlCEO 
COllector-Emitter 
Saturation 
Voltage 
Ic=10rnA, 
la =0 
80 
V 


VCBA)EBO 
Emitter-Base 
Breakdown 
Voltage 
IE = 10 /lA, 
IC=O 
7 
V 


Vca=60V, 
IE =0 
50 
nA 


leBO 
Collector 
Cutoff 
Current 


TA=l50oC 
Vca=60V, 
IE =0, 
50 
/lA 


VCE = 1 V, Ie = 100 mA, See Note 2 
40 
400 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
VCE =2V. 
Ie = 1 A, 
See Note 
2 
20 


VCE = 1 V, Ic=l 
mA, 
20 


IB = 15 mA, 
Ic=150mA 
0.8 


VSE(sat) 
Base·Emitter 
Saturation 
Voltage 
V 


la=50mA, 
Ie = 500 mA 
1.0 


IB=15mA, 
Ie = 150 mA 
0,2 


VCE(satl 
Collector·Emitter 
Saturation 
Voltage 
V 


IB=SOmA, 
IC = 500 mA 
0.4 


Ihfel 


Small 
Signal 
Common-Emitter 
VCE = 10 V, IC = 50 mA, 
f = 20 MHz 
2.5 
Forward 
Current 
Transfer 
Ratio 


Common-Base 
Open-Circuit 


Cabo 
Vea = lOV, 
IE=O. 
f=lMHz 
20 
pF 


Output 
Capacitance 


Common-Base 
Open-Circuit 


CibO 
VEa =0.5 V, IC=O, 
f= 
1 MHz 
110 
pF 
Input 
Capacitance 
• 


• 


BSX59, BSX60, BSX61 


N.P.N. EPITAXIAL SILICON PLANAR TRANSISTOR 


DESIGNED FOR USE 
IN HIGH SPEED CORE DRIVER APPLICATIONS 


BSX59 
BSX60 
BSX61 
UNIT 


Collector-Base 
Voltage 
70 
70 
70 
V 


Collector-Emitter 
Voltage 
(See Note 
11 
45 
30 
45 
V 


Emitter-Base 
Voltage 
5.0 
5.0 
5.0 
V 


Continuous 
Collector 
Current 
1.0 
1.0 
1.0 
A 


Continuous-Dissipation 
at 25°C 
Free-Air 
Temperature 
800 
800 
800 
mW 


Operating 
Temperature 
Range 
-65 
to 20C -65 
to 20C -65 to 200 
°c 


PRELIMINARY 
DATA 
SHEET 


:iup!Jltlmentary 
data 
may 
bl! 


published 
at 
a 
I.ter 
date. 


BSX59, BSX60, BSX61 
N.P.N. 
EPITAXIAL SILICON PLANAR TRANSISTOR 


electrical 
characteristics 
at 25°C case temperature 
(unless otherwise 
noted) 


unless otherwise stated parameters apply to all types 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


V(BR)CBO 
Collector-Base 
Breakdown 
Voltage 
IC = 10 /lA. 
IE =0 
70 
V 


V(BRICES 
Collector-Emitter 
Breakdown 
Voltage 
IC=l00/lA. 
V.E=O 
60 
V 


BSX59 
45 


V(BR)CEO 
Collector-Emitter 
Breakdown 
Voltage 
Ic=10mA, 
I. =0 
BSX60 
30 
V 


BSX61 
45 


VC• =40 
V. Ie =0 
500 
nA 


leBO 
Collector-Base 
Leakage 
Current 
Ie =0. 
Tj = lSOoC 
VCB =40 
V, 
300 
/lA 


BSX59 
300 


lEBO 
Emitter-Base 
Leakage 
Current 
VES=4.0V,lc=O 
BSX60 
500 
nA 


BSX61 
300 


Ic=l50mA, 
Vce=1.0V 
30 


BSX59 
25 


Ie = 500 mA, 
VCE = 1.0 V 
BSX60 
30 


Static 
Forward 
Current 
hFE 
BSX61 
25 
, 


Transfer 
Ratio 


BSX59 
20 


IC=1.0A, 
Vce=5.QV 
BSX60 
25 


BSX61 
20 


BSX59 
0.3 


IC=l50mA, 
'S=15mA 
BSX60 
0.3 


BSX61 
0.5 


BSX59 
0.5 


VCE(satl 
Collector-Emitter 
Saturation 
Voltage 
Ie =500 
mA, 
IB =50 
mA 
BSX60 
0.5 
V 


BSX61 
0.7 


BSX59 
1.0 


Ie = 1.0 A. 
Is=l00mA 
BSX60 
1.0 


BSX61 
1.3 


Ic-150mA.le-t5mA 
1.0 
V 


BSX59 
1.2 


VSE(satl 
Base-Emitter 
Saturation 
Voltage 
IC=500rnA,le=50mA 
BSX60 
1.3 
V 


BSX61 
1.3 


le-1.0A,le-l00mA 
1.8 
V 


• 


• 


BSX59, BSX60, BSX&1 
N.P.N. 
EPITAXIAL SILICON PLANAR TRANSISTOR 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


Small-Signal 
For\NiJrd 
Current 


hI. 
Trdnsfer 
Ratio 
Ic=50mA. 
VCE=10V. 
f=l00MHz 
2.5 


Cibo 
Input 
Capacitance 
VBE = 0.5 V, Ic = 0, 1= 1.0 MHz 
50 
pF 


Cobo 
Output 
Capacitance 
VCB=10V, 
IE=O, 
f=1.0MHz 
10 
pF 


BSX59 
35 
Ie =500 mA, 18(on)=50 mA, 
ton 
Turn 
On Time 
BSX60 
40 
ns 


VSE(off) = 2.0 V, See Fig. 1 
BSX61 
50 


Ie =500 
mA, 
BSX59 
60 


'off 
Turn 
Off 
Time 
18(on) = IS(off} = 50 mA, 
BSX60 
70 
ns 


see Fig. 1 
BSX61 
100 


n 
-{I 
i\- 


<5ns-1 
~ 
~ 
l-<5ns 


;;'50 ns --l 
I- 


Pulse generator 
Output impedance =50 n 


BSX59 
BSX60 
BSX61 


VCC 
50 
30 
V 
Measurement 
RC 
100 
60 
n 


-VB 
4.0 
V 
ton 
Vin 
24.75 
V 


-VB 
16.7 
V 
'off 
Vi" 
37.5 
V 


Transistor Chip 
Characterization 
• 


• 


This 
section 
contains 
chip-characterization 
data 
for 
over 
fifty 
transistor-chip 
families. 
These 
data 
are 
applicable 
to 
all 


transistors 
types 
which 
have a chip 
reference 
in the 
lower 
right-hand 
corner 
of 
the 
first 
page of 
the 
data 
sheet. 


(Example: 
"USES 
CHIP 
N 19" 
means that 
the types 
listed 
on that 
data 
sheet are made with 
chips of the N 19 family.) 
Some 
data sheets do not have a chip reference. 
In general, these are either bar-type transistors 
(example: grown-junction 
devices) or 


chip-type 
transistors 
where 
the observed 
values of the characteristics 
of the basic chips 
are not 
applicable 
because of highly 


selective 
screening 
or special diffusions. 


• 
Redundant 
curves which would otherwise 
have to be repeated 
for many different 
types were eliminated. 
In this way 


one reference 
may apply 
to many type 
numbers. 


• 
The amount 
of pertinent 
data for many 
type 
numbers 
is increased. Otherwise, 
each would 
have less characterization 


information 
because of space limitations. 


• 
The user has more 
guidance 
in estimating 
whether 
to screen from 
off-the-shelf 
TI transistors 
for certain 
low-volume 


appl ications. 


• 
The user now 
has adequate 
information 
about 
the distribution 
of transistor 
characteristic 
values to consider 
having 


TI do his screening 
for him on special order 
when the standard 
types do not quite 
fulfil 
the application 
needs. 


• 
The 
high 
and low observed 
values shown 
do not 
modify 
guaranteed 
limits 
for 
specific 
devices 
and, in the case of 


breakdown 
voltages, 
do not justify 
operation 
in excess of absolute 
maximum 
ratings. 


• 
Measurement 
of characteristics 
at high power 
levels 
is applicable 
only 
for devices rated for those power 
levels. 


• 
Distribution 
of characteristic 
values for any particular 
lot of transistors 
is not guaranteed. 


• 
The distributions 
and ranges of values are not 
fixed. 
(TI reserves the right 
to improve 
the products 
and modify 
the 


distributions 
without 
notice.) 


• 
"LOW 
TYP 
HIGH''- 
The "TYP" 
column 
heading 
should 
require 
no explanation 
other 
than 
saying 
that 
it is typical 


for 
the 
chip 
family. 
However, 
the 
"LOW" 
and 
"HIGH" 
deserve 
some 
definition. 
These 
values 
represent 
the 


approximate 
extremes 
(excluding 
distribution 
"freaks") 
observed 
in recent 
production 
history. 
These extremes 
may 


be purely 
distributional 
in nature 
( a tailing 
off 
of the 
"normal" 
curve) 
or wholely 
intentional 
(limits 
imposed 
on 


the chip-selection 
or transistor-screening 
steps). 


• 
Since 
most 
of the families 
are aggregations 
of several subfamilies 
(usually 
modifications 
of diffusion 
profiles) 
the 


range of extreme 
values shown 
might 
seem usually 
broad. 


• 
References 
to the availability 
of the chips 
in certain 
packages apply 
only 
to types 
listed 
in this book; 
many other 


chip-package 
combinations 
are available 
on special order. 


Chip-family 
classes are as follows: 


IN 
- 
Junction 
field-effect 
transistors, 
N-channel 


JP - 
Junction 
field-effect 
transistors, 
P-channel 


MN - 
Insulated·gate 
(MOS) 
field·effect 
transistors, 
N·channel 


MP - 
Insulated·gate 
(MOS) 
field·effect 
transistors, 
P·channel 


N - 
N-P-N multijunction 
transistors 


P - 
P-N-P multijunction 
transistors 


U - 
Unijunction 
transistors 
(chip type 
only) 
and 


programmable 
unijunction 
transistors 


CHIP TYPE JN51 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 
JN51 is a 17 X 17-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in TO-1B, TO-71, TO-n, a short-can 
version of TO-7B, 


and Silectt packages 


OBSERVEO 
VALUES 
PARAMETER 
CONOITIONS 
UNIT 


LOW 
TVP 
HIGH 


V(BRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG = -1 
~A. 
VOS·O 
-30· 
-75 
-100 
V 


IGSS 
Gate 
Reverse 
Current 
VGS 
- -15 
V. 
VDS 
= 0 
-<0.1 
-2 
nA 


VGS(off} 
Gate-Source 
Cutoff 
Voltage 
VDS-15V. 
lo-O.5nA 
-0.35 
-3.5 
-9 
V 


VGS 
Gate-Source 
Voltage 
VDS· 
15 V. 
10"" 
100/JA 
-0.25 
-3 
-8 
V 


IDSS 
Zero-Gate-Voltage 
Drain 
Current 
VDS-15V. 
VGS 
- O. 
See Note 1 
0.5 
10 
24 
mA 


Small-Signal 
Drain-Source 
VDS 
= O. 
ID· 
O. 
f = 1 kHz 
100 
200 
2000 
n 
rds(on) 
On-State 
Resistance 


~fsi 


Small-Signal 
Common-Source 
2 
4.8 
7 
mmho 


Forward 
Transfer 
Admittance 
VDS· 
O. 
VGS 
= O. 
f = 1 kHz 


~osl 
Small-Signal 
Common-Source 
25 
70 
p.mho 
Output 
Admittance 


Common-Source 
Short-Circuit 
Ciss 
3.5 
4.7 
6 
pF 
Input 
Capacitance 
VDS·,5V. 
VGS 
= O. 
f = 1 MHz, 


Common-Source 
Short·Circuit 
See Note 2 
Crss 
0.9 
1.4 
2 
pF 
Reverse 
Transfer 
Capacitance 


Small-Signal 
Common-Source 
90 
250 
9is 
Input 
Conductance 
J.,tmho 


Small-Signal 
Common-Source 
VDS·'5V. 
VGS 
= O. 
f = 100 MHz 
1 
4 
7 
mmho 
91$ 


Forward 
Transfer 
Conductance 


Small-Signal 
Common-Source 


60 
150 
90S 
Output 
Conductance 


j..tmho 


~fsl 


Small-Signal 
Common-Source 


2 
4 
mmho 


Forward 
Transfer 
Admittance 


Small-Signal 
Common-Source 
VDS= 
15V. 
VGS 
= O. 
f = 200 
MHz 
0.5 
1 
mmho 
9is 
Input 
Conductance 


Small-Signal 
Common-Source 


0.3 
mmho 
90S 
Output 
Conductance 
0.15 


VDS-15V. 
VGS 
- O. 
f ~ 10 Hz, 


4.5 
5 


RG = 1 Mn 


F 
Spot 
Noise 
Figure 
VDS-15V. 
VGS 
= O. 
f = 1 kHz, 


0.2 
2 
dB 


RG = 1 Mn 


VDS-15V. 
VGS' 
O. 
f - 
100 
MHz, 
3 
5 


RG = 1 kn 


Vn 
Equivalent 
Input 
Noise 
Voltage 
I f - 
10 H, 
170 
300 
nV/../HZ 
VDS·,5V. 
VGS 
= 0 
If., 
kH, 
15 
100 


tTrademark 
of Texas 
Instruments 


·This 
value 
does 
;,ot mOdify 
guaranteed 
limits 
for specific 
devices 
and does 
not justify 
operation 
in excess 
of absolute 
maximum 
ratings. 


NOTES: 
1. 
This parameter 
was measured 
using 
pulse 
techniques. 
tw .• 300 
j..ts,duty 
cycle" 
2%. 
2. 
Capacitance 
meaSllrements 
were 
made 
using chips 
mounted 
in Silect 
packages. 


• 


• 


CHIP TYPE JN51 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 
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tOete 
I, for 
devices 
having 
indicated 
value 
of loSS at Vas 
- 15 V. V GS - 0, T A = 25° C. 


NOTE 
1: 
This parameter 
was me.sured 
using 
pulse 
techniques. 
tw - 300 Il', dutY 
cycle" 
2". 
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CHIP TYPE JN51 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


Correlation 
of 


9is. 915- 9r5- 90S with 
lOSS 


2 
• 
6 
8 
10 12 
1. 
16 
18 ~ 
toss-Z.ro-Gtle-VOIt. 
0,.;" Cur••nl_mA 
FIGURE 10 


10 


2!i 
< 
0.' 
f 
"'! 
0.' 


1°04 


V06.,5V 
vGS-o 
TA ·2fi·C 


b;S •• yil(im8llI 
•••••••••••••••••• 


lOSS'" 
12 mAt 


8,,1;1 "ill, 
•• 11 
:..--- 
---r 
I 


G,,-vh(re_l 


Ves" 
15\1 


VGS- 
0 


T","25"C 


bts- 
YfMi~ 
---r 
I 
I I 


§IOSS""2mAt 


T 


I 
I 
I 
I " 


i 


10 


~i< 
j 
0.' 


•! 0.1 


\los• 
15\1 
"'as*O 


TA" 
2S"C 


I 


--brs--Yn(,m-.gl....r 


........- 
lOSS_12mA* 


llr.-Yul.ul) 


"' 
1"04 


0.01 
10 


• 


• 


CHIP TYPE JN51 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 
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See Note 2 
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FIGURE 
17 
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~ 
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FIGURE 
18 


CHIP TYPE JN51 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 
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FIGURE 19 
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FIGURE 21 
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+Oata is for devices having the indicated value of Iass at VOS 
= 15 V, 
V GS -""0, T A = 25° C. 


§V nt = Jv n2 + 4 k TO B RG where k is Boltzmann's 
constant'" 
1.38 X 10-23 
J/K, 
B is bandwidth 
= 1 Hz. 


• 
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CHIP TYPE JN52 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 
JN52 
is a 19 X 19-mil, 
epitaxial, 
planar, 
expanded-contact 
chip 


• 
Available 
in TO-18 
and Sileclt 
packages 


• 
For use in chopper, 
commutator, 
and other 
switching 
circuits 


• 
Lower-lOSS 
devices 
also recommended 
for 
low-noise 
amplifier 
circuits 


OBSERVEO VALUES 
PARAMETER 
CONOITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG = -1 
JiA, 
VOS = 0 
-30· 
-45 
V 


IGSS 
Gate Reverse 
Current 
VGS - 
20 V. 
VOS - 0 
<0.01 
2 
nA 


VGSloff} 
Gate-Source 
Cutoff 
Voltage 
VOS- 
15V. 
10 = 1 nA 
-0.5 
-4.5 
-12 
V 


VGS 
Gate-Source Voltage 
VOS-15V. 
10 - 100~A 
-0.5 
-4.0 
-10 
V 


lOSS 
Zero-Gate-Voltage 
Drain Current 
VOS - 15 V. 
VGS 
O. 
See Note 1 
8 
80 
200 
mA 


!vIsI 
Small-Signal 
Common-Source 
VOS= 15V. 
VGS - O. 
f - 
1 kHz, 
~O 
30 
40 
mmho 


Forward 
Transfer 
Admittance 
See Note 2 


Small-Signal 
Drain-Source 


VGS = O. 
10 = O. 
f = 1 kHz 
10 
23 
60 
n 
'ds(on) 
On-State 
Resistance 


Common-Source 
Short-Circuit 
VGS = -10 V. 
VOS = O. 
f: 
1 MHz, 


Ciss 
8 
15 
pF 
Input Capacitance 
See Note 3 


Common-Source 
Short-Circuit 
VGS = -10 V. 
VOS = O. 
f ~ 1 MHz, 
Crss 
3.2 
6 
pF 
Reverse 
Transfer 
Capacitance 
See Note 3 


Idlen) 
Turn-On 
Delay 
Time 
2N4856 
3 


I, 
Rise Time 
VOO = 10 V. 
VGSlon} = O. 
Data 
1 


Turn-Off 
Delay 
Time 
VGSlofl) 
= -10 
V. RL = 1 kn 
Sheet 
10 


ns 
'dlol!1 
If 
Fall 
Time 
Circuit 
20 


PARAMETER 
CONOITIONS 
OBSERVEO VALUES 
UNIT 
LOW 
TYP 
HIGH 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS-15V. 
VGS - O. 
See Note 
1 
8 
30 
40 
mA 


!vosl 


Small-Signal 
Common-Source 
VOS = 15 V. 
VGS' 
O. 
f - 
1 kHz, 
70 
125 
1J.mho 


Output 
Admittance 
See Note 
2 


Vn 
Equivalent 
Input 
Noise 
Voltage 
VOS= 15V. 
10 - 
1 mA, 
f - 
1 kHz 
1.5 
nV/.../Hz 
VOS-15V. 
10 -1 
mA, 
f'" 
10 Hz 
5 


tThis 
"alue does not modify 
guaranteed limits for specific devices and does not justify 
operation 
in excess of absOlute maximum 
ratings. 
NOTES: 
1. These parameters were measured using pulse techniques. tw '" 300 .us,duty ,cycle'" 
2%. 
2. 
To a"oid o"erheating 
the transistor, 
these parameters were measured with bias conditions 
applied for less than fi"e seconds. 


3. 
Capacitance measurements were made using chips mounted 
in TO-18 packages. 


CHIP TYPE JN52 


N-CHANNEL SILICON JUNCTION FIELD-EFFECTTRANSISTORS 


IGSS 
V$ TA 


-'00 
VOS"O 


-'0 


u 
VGS •• 
JOV 
, 
~ 


VGS 
•• 
'OV 
• 
-01 
J~ -001 


VGS 
•• 
20V 
!? 


-0001 
25 
" 
75 
'00 
125 
150 


TA-F,eeA" 
Tempe"llu.e- 
C 


FIGURE 
1 


Correlation 
of 


tvfsl and lOSS with 
VGS(100 
jJAI 


50 
250 
V05 
15V 
"GS • 0 (to. lYlsl.nd 10SS1 
, 
1 kHz ltor 
tvhil 
'A 
25C 


I 
4' 
/ 


(1,,1t ~cJlel 
V 


lOSS 
._ f- 


,,;ghI5U1el 


I 
I 
I 


Normalized 
10 


vs 


Normalized 
VGS 


< 


200 t 
~ 


J 
~ 


ISO ~ 
; 
! 


'00 ~ 
3 
• . 
J 
0 
a 
so 
N~ 
9 


Normalized 
rds 


vs 


Normalized 
VGS 


i 
5 
o 
0 


o 
-1 -2 -3 -4 -5 -6 -1 
-8 -9 -10 


r--... 


FO'ldsfonl; 
I---- 
VGS ·0 
r- 


ID "0 
- 
For VGSllOOuAF- 
,., 
kHz 
\105.,5 
V 


TA-25""C 
TA-25"'C 


o 
0.1 0.2 0.3 0.• 0.5 0.6 0.7 0.8 0.9 
1 


Gllle·Source Volt•. 
VGS, 


Relilive 
to V.lue 
It 
10 .• 100 UA. 
T A" 
25""C 


Normalized 
Ivfs I 
., 


Normalized 
VGS 
I.' 


-.>.~ 
I." 
fro: 


'.2 
!- ;: 
0,~ 
~ 
0.8 
~• 
~ 
0.' 
~• 
0.' 
;~~ 
0.2 


Vos ·1$\1 
f·' kHz 
fA" 
2S""C 


See Note 
2 


~ 
I'-- 


" 
o 
o 
01 0.2 0.3 0.40.5 
0.6 07 0.8 09 
1 
Glle SoUrD!Volt., 
VGS 


Rel.I, •••to VatlH.t 10 .• 100 JlA TA" 2S·C 


- 
~IOSS""40mA' 


loss""~mAt 


// 


IJOS·1SIJ 


1" 
1 kHz 


TA" 
2SO'C 


See 
NOlt 
2 


NOTES: 
1. 
This parameter 
was measured 
using pulse 
techniques. 
tw - 300 
j.ls, dutY cycle";;;;; 2%. 
2. 
To avoid 
overheating 
the 
transistor, 
these 
parameters 
were 
measured 
with 
bias conditions 
applied 
for less than 
five seconds. 
t Data 
is for devices 
having 
the 
indicated 
value of Iess at VOS ., 15 V, T A = 25° C. 
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CHIP TYPE JN52 
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NOTES: 
2. To avoid overheating the transistor. 
these parameters were measured with bias conditions 
applied for lessthan five seconds. 


3. 
Capacitance measurements were made using chips mounted 
in TO·1S packages. 
4. 
These measurements 
were made in the switching 
circuit 
of 
Figure 1 of the 2N4856 data sheet varying Rl 
from laD n to 10 kO. 


tw 
= 
, ~s. dutY cycle <; 2%. 
5. Voltmeter 
input resistance Rin;;;' 10 Mn. 
tin 
the circuit 
of Figure 
15, average 
output 
voltage 
results 
from 
capacitive 
feed-through 
of the gate-drive 
signal. 


CHIP TYPE JN53 
N-CHANNEL 
SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 
JN53 is a 15 X 15-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in TO-72 and Silectt packages 


• 
For use in VHF/UHF 
amplifier, 
oscillator, 
and mixer circuits 


requiring 
low noise characteristics 


OBSERVED 
VALUES 
PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG'-l~A, 
VDS' 
0 
-30· 
-45 
-BO 
V 


IGSS 
Gate Reverse Current 
VGS - -20 
V, 
VOS' 
0 
-<0.01 
-1 
nA 


VGSlolfi 
Gate-Source 
Cutoff Voltage 
VOS'15V, 
10'1 
nA 
-0.5 
-3 
-B 
V 


VGS 
Gate-Source 
Voltage 
VOS-15V, 
10'loo~A 
-0.3 
-2.5 
-7 
V 


lOSS 
Zero-Gate-Voltage 
Drain Current 
VOS-15V, 
VGS' 
0, 
See Note 1 
1 
10 
24 
mA 


Ivlsl 
Small-Signal 
Common-Source 
3 
6 
7 
mmho 


Forward Transfer Admittance 


VOS'15V, 
VGS' 
0, 
f:: 1 kHz 


Ivosl 


Small-Signal 
Common-5ource 


1 
35 
B5 j.lmho 
Output Admittance 


Common.$ource 
Short-Circuit 
Ciss 
4 
5 
pF 


Input Capacitance 


Common-5ource 
Short-Circuit 
VOS'15V, 
VGS' 
0, 
f"" 
1 MHz, 
erss 
O.B 
1 
pF 


Reverse Transfer Capacitance 
See Note 2 


Common-Source 
Short-Circuit 


Coss 
1 
2 
pF 
Output 
Capacitance 


Small-Signal 
Common-Source 
0.07 
0.1 
mmho 
Qis 
Input Conductance 


bis 
Small-Signal 
Common-Source 
2.5 
3 
mmho 


Input Susceptance 


Small-Signal Common-Source 


VOS' 
15V, 
VGS' 
0 
f"" 
100 MHz 
3 
6 
7 mmho 
91s 
Forward Transfer Conductance 


Small-Signal Common-Source 
0.01 
0.1 
mmho 
90s 
Output 
Conductance 


bos 


Small·Signal Common-Source 
0.7 
1 mmho 
Output 
Susceptance 


Small·Signal Common-Source 


0.25 
1 mmho 
9is 
Input Conductance 


bis 


Small·Signal Common-Source 


B 
12 
mmho 
Input Susceptance 


Small·Signal Common-Source 
VOS' 
15V, 
VGS' 
0, 
f"" 400 MHz 
2.5 
5.5 
7 mmho 
91s 
Forward Transfer Conductance 


Small-Signal Common-Source 


0.06 
0.15 
mmho 
90s 
Output 
Conductance 


bos 


Small·Signal Common-Source 
3 
4 
mmho 
Output 
Susceptance 


F 
Spot Noise Figure 
VOS-15V, 
lo""5mA, 
I 1'100 
MHz 
1 
2 
I I' 
400 MHz 


dB 
RG'l 
kn 
2 
4 


tTrademark 
of Texas Instruments 


·This value does not modify guaranteed 
limits for specific devices and does not justify operation 
in excess of a'lsolute 
maximum 
ratings. 
NOTES: 
1. This parameter 
was measured 
using pulse techniques. 
tw 
= 300 jJs, duty cYcle';;; 2%. 
2. Capacitance 
measurements 
were made using chips mounted 
in SHeet packages. 
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CHIP TYPE JN53 
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS 


10 
7 


0 
E 
E 


~ 


I 


E 


0.7 


" 
0.4 
<l, 
Q 
0.2 
c 
<; 
0.1 


c 
0.07. 
c 
0 
0.04 
Q 
g 
0 
0.02 


VOS 
15 V 


f 
- 100 MHz 


T. 
25'C 
bis =Yis(imag) 
- 
I / 


10505- 
::; 15 mAt 


10550 
- 
IOmAtl 


I I VII 
I 
I 


1111 


10505 
::; 5 mAt 


915 - Yis(reall ==f=:F 


I 


I 
IIII 
II 


o 
10 


E 
E 


~ 
E" 
<l. 


c 
;:. 


~ 
0.7 


~~ 
<; 


* 


o 
Q 
g 
o 
O. 


1 


0.7 


0 
0.4 
E 
E 
0.2 


~ 
O. I 


E 
0.07 
" 
<l 
0.04 
,; 
0.02 
0 
(; 
0.01 


c 
0.007 
. 
c 
0 
0.004 
Q 
g 
0 
0.002 


Vos 
15 V 
bo, 
Voslimagl::;;:r- 
T 


f ~ 100 MHz 
III 
/1" 
V 
- 
lOSS ~ 15m~t/l 
TA = 25°C 
'/ 


losS - 10 mAt 


loss=5mAt 


II 
7f 


r:::= 90S 
Yos(real) 


b" 
Vrs(imag) 


VOS 
- 
15 
V 
I 
II 
/ 
II 
11/ 
/ 


f = 100 MHz 


TA 
::; 25°C 


loss 
::;Jl~ 
mA t 


loss 
10 mAt 


IOfS/ 
I5 ~A; 
II 
)' 
II 
." 
Vrs(real) 
--+++-H 


I 
I I 


11 


. 
"~ 
II: 
0.01 
'0 
0.007 


* 
0.004 


o 
~ 
o 


0.02 
0.04 
0.1 
0.2 
0.4 
0.7 
1 


'0 
-Drain 
Current Relative to I D$S 


lOSS 


• 


• 


CHIP TYPE JN53 
N-CHANNEL 
SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


100 


0 
.0 


E 
Ei 


10 


E"«, 
0- 
C 


0.' 
'0 


c. 
O. I 
c 
00- 
g 
0.04 
u 


0.01 


Vos 
= 
15 V 


10 = 5 mA 


TA 
= 25"C 


bis 
Yis(imag) 


9is = Vis(real) 


II 
I 
II 
I 
I 
II11111 
I 
II 
III 


." 
Yfs(reall 


,/ 


b" 
Vfs(ima) 


'" 


/ 


Vos 
15 V 


10 = 5 mA 


Tf' 
== 25°C 


. 


c 
,:: 
"~ 
~ 
'0i 0.04 


E3 
0.01 


10 


Yos 
= 
15 V 


'0" 
5 mA 


TA 
= 25"( 
-brs 
- 
-Yrs(imag) l/1. I I 


./ 
I III 


I 
I 
-grs 
- 
-Yrs(real) .-- 


,/ 


10 


0 
E 
E 
~ 
0.' 


.E 
E"« 
0.1 
,e 
0.04 
<5 
0i 


0.01 


E 
0.004 


0u 


Vos 
15 V 


'0 
= 5 mA 


T" 
== 25"C 
bas 
- 
VosOmag) 
./ 


/' 


'0' 
Vos(re~ 


o 
E 
E 
I 
~ 
.~ 


~ 
0.4 
«.~e>- 


<It 
0.04 
~ 


~ 
0.01 


c 
0.004 


co 
0- 
Eou 


CHIP TYPE JN53 
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS 
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CHIP TYPE JN54 
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS 


• 
JN54 
is a 26 X 26-mil, 
epitaxial, 
expanded-contact 
chip 


• 
Available 
in TO-39 
and Silectt 
packages 


• 
For use in high-voltage 
amplifier 
circuits 


OBSERVED VALUES 


PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG = -10 .A. 
VDS = 0 
-250· 
-350 
V 


IGSD 
Gate 
Reverse 
Current 
VGS' 
-75 V. 
ID - 0 
-<1 
-3 
nA 


IGSS 
Gate Reverse 
Current 
VGS' 
-40 V. 
VDS - 0 
-<1 
-2 
nA 


IDGO 
Drain 
Reverse 
Current 
VDG - 200 V. 
IS - 0 
<1 
100 
nA 


VGSloffi 
Gate-Source 
Voltage 
VDS-30V. 
10"" 
4 nA 
-2 
-9 
-20 
V 


IDSS 
Zero-Gate-Voltage 
Drain 
Current 
VDS'30V. 
VGS - O. 
See Note 1 
1 
5.5 
15 
mA 


Small-Signal 
Drain-Source 
VGS = O. 
'D' 
O. 
f'" 
1 kHz 
1.0 
2 
kn 
rds(on) 
On-State 
Resistance 


!VI,I 


Small-Signal 
Common-Source 
0.75 
1.0 
3 
mmho 
Forward Transfer Admittance 


Small-Signal 
Common-Source 
VDS = 30 V. 
VGS' 
O. 
f = 1 kHz 


!Vo,1 
27 
100 ~mho 
Output Admittance 


Ciss 


Common-5ource 
Short-Circuit 
7.5 
10 
pF 
Input 
Capacitance 
VDS = 30 V. 
VGS = O. 
f = 1 MHz, 


Crss 
Common-5ource 
Short-Circuit 
See Note 2 
3.5 
5 
pF 
Reverse 
Transfer 
Capacitance 


Vn 
Equivalent 
Input 
VDS'30V. 
VGS - O. 
f = 1 kHz 
0.25 
.EL 


Noise 
Voltage 
.,;HZ 


tTrademark 
of Texas Instruments 
+This value does not modifv 
guaranteed 
limits for specific devices and does not justifv 
operation 
in excess of absolute maximum 
rating •. 


NOTES: 
1. 
This parameter 
was measured using pulse techniques. 
tw • 300 
IJs, duty cvcle " 
2%. 


2. 
Capacitance 
measurements 
were made using chips mounted 
in Silect 
packages. 


CHIP TYPE JN54 


N-CHANNEL 
SILICON JUNCTION FIELD-EFFECT TRANSISTORS 
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parameter 
was me.sured 
using 
pulse 
techniques_ 
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CHIP TYPE JN54 
N-CHANNEL 
SILICON JUNCTION FIELD-EFFECT TRANSISTORS 
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NOTES: 
1. This parameter 
was measured using pulse techniQues. 
tw - 300 J.lI, duty 
cycle <; 2%. 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in Si/ect 
packages. 
t Data 
is for devices 
having 
the 
indicated 
value 
of Iass at VOS 
- 30 V. T A-25° 
C. 


CHIP TYPE JN55 


N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 
JN55 is a 19 X 19-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in TO-72 packages 


OBSERVED VALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


V(BRIGSS 
Gate-Source 
Breakdown 
Voltage 
'G' 
-1 ~A, 
VOS' 
0 
-20· 
-35 
V 


'GSS 
Gate 
Reverse 
Current 
VGS - -10 V, 
VOS·O 
-<0.1 
-0.5 
nA 


VGSloff) 
Gate·Source 
Cutoff 
Voltage 
VOS- 
10V, 
10 
-= 0.5 
nA 
-0.5 
-5 
V 


lOSS 
Zero-Gate- 
Voltage 
Drain 
Current 
VOS· 
10V, 
VGS' 
0, 
See Note 1 
5 
50 
mA 


IYIsI 


Small-Signal 
Common-Source 
VOS = 10 V, 
lo=5mA, 
f'" 
1 kHz 
15 
20 
30 
mmho 


Forward 
Transfer 
Admittance 


lYosl 
Small-Signal 
Common-Source 
VOS= 10V, 
10"" 
5 mA, 
f 
== 1 kHz 
75 
Jlmho 


Output 
Admittance 


Ciss 
Common-Source 
Short-Circuit 
VOS' 
10V, 
'0'" 5 mA, 
f::: 
1 MHz, 
pF 
15 
25 
Input 
Capacitance 
See Note 2 


Crss 


Common-Source 
Short-Circuit 
VOS-l0V, 
10 - 
5 mA, 
f= 
1 MHz, 
3.5 
5 
pF 
Reverse Transfer Capacitance 
See Note 2 


F 
Spot 
Noise 
Figure 
VOS' 
10V, 
10 - 5 mA. 
RG = 10 kil, 
0.25 
2.5 
dB 
f = 10 Hz 


If' 
10 Hz 
3 
10 nV/.jHZ 
Vn 
Equivalent 
I nput 
Noise 
Voltage 
VOS' 
10V, 
10"" 
SmA 
If'1 
kHz 
1.5 
B 


+These values do not modify 
guaranteed 
limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. 
These parameters were measured using pulse techniques. 
tw = 300 p.s,duty 
cycle" 
2%. 


2. 
Capacitance 
measurements 
were made using chips mounted 
in TO-72 
packages. 
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CHIP TYPE JN55 
N-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 
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CHIP TYPE JP71 
P-CHANNEL SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 
JP71 is a 17 X 17-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in TO-5, TO-1S, TO-n, and Sileclt 
packages 


OBSERVED 
VALUES 
PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
lG 
- 
101J,A. 
VOS 
- 0 
30· 
50 
V 


IGSS 
Gate Reverse 
Current 
VGS~ 
15V, 
VOS' 
0 
<0.1 
2 
nA 


VGS 
Gate-Source 
Voltage 
VOS' 
-15 
V, 
'0 - -100"A 
0.5 
3 
9 
V 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VOS 
15V. 
VGS' 
O. 
See Note 1 
-0.3 
-6 
-15 
mA 


Small-Signal 
Drain-Source 
VOS' 
O. 
VGS' 
O. 
f:: 1 kHz 
300 
2000 
n 
'ds{on) 
On-State 
Resistance 


Ivlsl 


Small-Signal 
Common-Source 


1 
3 
4 
mmho 
Forward 
Transfer 
Admittance 
VOS' 
-15 
V. 
VGS· 
O. 
f z 1 kHz 


lVosl 


Small-Signal 
Common-Source 
7 
75 
J.lmho 
Output 
Admittance 


Common-Source 
Short-Circuit 
5.5 
7 
pF 
Ciss 
3.5 
Input 
Capacitance 
VOS· 
-15V, 
VGS· 
O. 
f"" 
MHz, 
Common-Source 
Short-Circuit 
See Note 2 


Crss 
1.2 
2 
pF 
Reverse 
Transfer 
Capacitance 


F 
Spot 
Noise 
Figure 
VOS 
- -15 
V. 
VGS 
- O. 
RG = 1 Mn. 


0.3 
2 
dB 
f = 1 kHz 


Vn 
Equivalent 
Input 
Noise Voltage 
VOS = -15 
V, 
VGS' 
0, 
f: 
1 kHz 
35 
100 
nV/.,fHz 


fTrademark 
of Texas 
Instruments 
tThis 
value 
does 
not 
mOdify 
guaranteed 
limits 
for specific 
devices 
and does 
not 
justify 
operation 
in excess 
of absolute 
maximum 
ratings. 


NOTES: 
1. 
This parameter 
was measured 
using 
pulse 
techniques. 
tw '" 300 
jJS, duty 
cycle" 
2%. 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in Silect 
packages. 
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P-CHANNEL SILICON JUNCTION 
fiELD-EFFECT TRANSISTORS 
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CHIP TYPE JP71 


P-CHANNEL SILICON JUNCTION 
FIELD-EFFECT TRANSISTORS 
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CHIP TYPE JP72 
P-CHANNEL SILICON 
JUNCTION 
FIELD-EFFECT TRANSISTORS 


• 
JP72 is a 19 X 19-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in TO-72 packages 


OBSERVEO VALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRIGSS 
Gate-Source 
Breakdown 
Voltage 
IG -1 
~A. 
VoS' 
0 
25" 
35 
V 


IGSS 
Gate 
Reverse 
Current 
VGS 
25 V. 
VoS - 0 
<0.1 
nA 


lo(ofl) 
Drain 
Cutoff 
Current 
VoS - -10 V. 
VGS'10V 
-<0.2 
-1.5 
nA 


VGS 
Gate-Source 
Voltage 
VoS- 
10V. 
10 
1 ~A 
1 
2.5 
9.5 
V 


lOSS 
Zero-Gate- 
Vol tage 


VoS = -10 V. 
VGS' 
O. 
See Note 
1 
-2 
-14 
mA 
Drain 
Current 


Small-Signal 
Drain-Source 


VGS' 
O. 
10 = O. 
f = 1 kHz 
50 
300 
n 
rds(on) 
On-State 
Resistance 


Ivf,l 


Small-Sign 
at Common-Source 
VoS=-10V 
VGS - O. 
f 
== 1 kHz, 


4 
12 
mmho 


Forward 
Transfer 
Admittance 
See Note 2 


Common-Source 
Short-Circuit 
VoS' 
-10 V. 
VGS' 
O. 
f- 
1 MHz, 


Ciss 
12 
16 
pF 
Input 
Capacitance 
See Notes 2 and 3 


Common-Source 
Short-Circuit 
VoS' 
O. 
VGS·10V. 
f:: 1 MHz, 


Crss 
2.5 
5 
pF 
Reverse 
Transfer 
Capacitance 
See Note 3 


·This 
value does not modify 
guaranteed 
limits for specific devices and does not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. 
This parameter 
was measured using pulse techniques. 
tw" 
300 ~s. duty cycle'" 
2%. 
2. 
To obtain 
reproducible 
results, this parameter 
was measured with 
bias conditions 
applied for less than five seconds. 
3. 
Capacitance 
measurements 
were made using chips mounted 
in TO-72 
packages. 


CHIP TYPE JP72 
P-CHANNEL SILICON JUNCTION 
FIELO-EFFECT TRANSISTORS 
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CHIP TYPE MN81 
N-CHANNEL DUAL-GATE 
DEPLETION-TYPE 
INSULATED-GATE FIELD-EFFECT TRANSISTORS 


• 
MN81 is a 19 X 19-mil, epitaxial, 
planar, expanded-contact 
chip which 
has integrated 
back-to-back 
diodes between 
the gates and the source 
and substrate 


• 
Available in TO-72 packages 


• 
For use in VHF ~mplifier and mixer circuits requiring 
low noise,low 
feedback 
capacitance, 
and very high gain 


OBSERVED 
VALUES 


PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


V(BRIOS 
Drain-Source 
Breakdown 
Voltage 
IO·10~A. 
VG1S' 
VG2S' 
-5 
V 
25· 
28 
V 


Gate-Dne-Source 
Forward 


VG2S' 
VOS' 
O. 
See Note 1 
6· 
12 
30 
V 
V(BRIG1SSF 
Breakdown 
Voltage 
IGl • 10 mA. 


Gate-One-Source 
Reverse 
See Note 1 
-6· 
-12 
-30 
V 
V(BRIG1SSR 
Breakdown 
Voltage 


101"" -lOrnA, 
VG2S' 
VOS' 
O. 


Gate-Two-Source 
Forward 
6· 
V 
V(BRIG2SSF 
IG2' 
10 mA. 
VG1S' 
VOS' 
O. 
See Note 1 
12 
30 
Breakdown 
Voltage 


Gate-Two-Source 
Reverse 


See Note 1 
-6· 
-12 
-30 
V 
V(BRIG2SSR 
Breakdown 
Voltage 
IG2' 
-10 
mA. 
VG1S' 
VOS' 
O. 


Gate-Dne-Terminal 
IG1SSF 
VG1S' 
5 V. 
VG2'VOS'0 
<0.01 
10 
nA 


Forward 
Current 


Gate-Dne-Terminal 


-<0.01 
-10 
nA 
IG1SSR 
Reverse 
Current 
VG1S' 
-5 
V. 
VG2'VOS'0 


IG2SSF 


Gate-Two-Terminal 


VG2S·5V• 
VG1S'VOS' 
0 
<0.01 
10 
nA 


Forward 
Current 


IG2SSR 


Gate·Two·Termlnal 
VG2S' 
-5 
V. 
VG1S'VOS'0 
-<0.01 
-10 
nA 
Reverse 
Current 


IDS 
Zero-Gate·O 
ne- Vol tage 
VOS-15V. 
VG1S - O. 
VG2S·4V• 
3 
10 
30 
mA 


Drain 
Current 
See Note 2 


Gate-Dne-Source 


IO'20~A 
-0.5 
-1.8 
-4 
V 
VG1S(offl 
Cutoff 
Voltage 
VOS·15V. 
VG2S·4V• 


Gate-Two-Source 
-1.4 
-4 
V 
VG2S(olfi 
VOS·15V. 
VG1S' 
O. 
10 = 20J,lA 
-0.2 
Cutoff 
Voltage 


Ivlsl 


Small-Signal 
Common-5ource 
VOS-15V. 
VG1S - O. 
VG2S·4V• 
7 
15 
22 
mmho 


Forward 
Transfer 
Admittance 
f = 1 kHz, 
See Note 3 


Ciss 
Common-Source 
Short-Circuit 
VOS - 15 V. 
VG1S - O. 
VG2S-4V• 
5 
pF 
Input Capacitance 
f::: 
1 MHz, 
See Notes 3 and 4 


Cess 
Common-Source 
Short-Circuit 
VOS-15V. 
VG1S - O. 
VG2S-4V• 
2 
pF 
Output 
Capacitance 
f::: 
1 MHz, 
See Notes 3 and 4 


Crss 
Common-Source 
Short-Circuit 
VOS-15V. 
VG2S-4V• 
10 - 10 mA, 
0.005 
<0."1 
0.03 
pF 
Reverse 
Transfer 
Capacitance 
f= 
1 MHz, 
See Note 4 


·These values do not modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. To ensure that the protective 
diodes are functioning 
property. 
this voltage is measured while the device is conducting 
rated forward 
gate current. 
2. 
This parameter 
was measured using putse 
techniques. 
tw "" 300 }Js.duty 
cycle <;: 2%. 
3. 
To avoid overheating 
the transistor, 
these parameters must be measured with 
bias conditions 
applied for less than five seconds. 


4. 
Capacitance measurements were made using chips mounted 
in TO-72 packages. 
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CHIP TYPE MN81 
N-CHANNEL DUAL-GATE DEPLETION-TYPE 
INSULATED-GATE FIELD-EFFECT TRANSISTORS 
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CHIP TYPE MN81 


N-CHANNEL DUAL-GATE DEPLETION-TYPE 


INSULATED-GATE FIELD-EFFECT TRANSISTORS 
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CHIP TYPE MN81 
N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 
INSULATED-GATE FIELD-EFFECT TRANSISTORS 
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CHIP TYPE MN82 


N-CHANNEL 
DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


• 
MN82 is a 19 X 19-mil, epitaxial, 
planar, expanded-contact 


MOS silicon chip 


• 
Available in TO-72 packages 


• 
For use in VH F amplifier 
circuits 


OBSERVED VALUES 
PARAMETER 
CONDITIONS 
UNIT 


LOW 
TVP 
HIGH 


VIBRJDSV 
Drain-Source 
Breakdown 
Voltage 
'D~ 
10~A. 
VGS'-8V 
20· 
28 
V 


'GSSF 
Forward Gate-Terminal 
Current 
VGS'8V, 
VDS' 
0 
<1 
pA 


'GSSR 
Reverse 
Gate-Terminal 
Current 
VGS--8V. 
VDS - 0 
-<1 
-50 
pA 


VGSloff) 
Gate-Source 
Cutoff 
Voltage 
VOS-15V, 
'O-50~A 
0.8 
-1.5 
-8 
V 


'OSS 
Zero-Gale-Voltage 
Drain 
Current 
VOS = 15 V. 
VGS' 
0, 
See Note 1 
5 
10 
30 
mA 


Ivlsl 


Small-Signal 
Common-Source 
5 
10 
12 
mmho 


Forward 
Transfer 
Admittance 
VOS ~ 15 V. 
lo""5mA, 
f = 1 kHz 


Ivosl 


Small-Signal Common-Source 
0.25 
mmho 


Output 
Admittance 


Common-Source 
Short-Circuit 
Ciss 
4 
pF 
Input Capacitance 


Common-Source 
Short-Circuit 
VOS= 15V, 
10- 
SmA, 
f= 
1 MHz, 
Crss 
0.3 
0.35 
pF 
Reverse 
Transfer 
Capacitance 
See Note 2 


Common-Source 
Short-Circuit 
Coss 
1.6 
pF 
Output 
Capacitance 


Small-Signal Common-Source 
0.2 
9is 
I nput 
Conductance 
mmho 


bis 


Small-Signal 
Common-5ource 
4.5 
I nput 
Susceptance 


Small-Signal 
Common-Source 
10 
9fs 
Forward 
Transfer 
Conductance 


Small-Signal 
Common-Source 


mmho 


bts 


Forward 
Transfer 
Susceptance 
-2 


VOS= 15V, 
loz5mA, 
f'" 
200 
MHz 
Small-Signal 
Common-Source 


9" 
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Transfer 
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0.05 


Small-Signal 
Common-Source 


mmho 
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llos 
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bos 
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Common-Source 
2 
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Figure 
VOS~ 15V, 
lo=5mA. 
f = 200 
MHz 
5 
d8 


·ThiS 
value does not 
mOdify 
guaranteed 
limits 
for 
specific 
devices and does not justify 
operation 
in excess of absolute maximum 
ratings. 


CAUTION: 
The measurement of V(BAlOSV 
may be destructive. 


NOTES: 
1. This parameter was measured using pulse techniques. tw • 300 Jjs. duty cycle'" 
2%. 
2. 
Capacitance measurements were made using chips mounted 
in TO·72 
packages. 
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CHIP TYPE MN82 
N-CHANNEL 
DEPLETION-TYPE 


INSULATED-GATE 
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CHIP TYPE MN83 
N-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


• 
MN83 is a 21 X 21-mil, epitaxial, planar, expanded-contact 
MOS silicon chip 


• 
Available in TO-72 packages 


OBSERVED VALUES 
PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


V(BRIDSS 
Drain-Source 
Breakdown 
Voltage 
10 = 10"A, 
VGS = 0 
25· 
40 
V 


IGSSF 
Forward 
Gate-Terminal 
Current 
VGS=35V, 
VoS' 
0 
<1 
10 
pA 


IGSSR 
Reverse 
Gate-Terminal 
Current 
VGS - -35 V, 
VDS' 
0 
-<' 
-10 
pA 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VoS-10V, 
VGS - 0 
<1 
10 
nA 


VGSI.h) 
Gate-Source 
Threshold 
Voltage 
VoS"0V, 
to '" 10~A 
0.5 
1 
3 
V 


lo(on) 
On-State 
Drain 
Current 
VoS 
'OV, 
VGS - 10 V, 
See Note 1 
10 
150 
400 
mA 


Small-Signal 
Drain-Source 
VGS= 10V, 
10 = 0, 
f = 1 kHz 
15 
200 
n 
rds(on) 
On-State 
Resistance 


Common-Source 
Short-Circuit 
VoS- 
'OV, 
VGS' 
0, 
f= 
1 MHz, 
Ciss 
4.5 
6 
pF 
Input Capacitance 
See Note 2 


Common-Source 
Short-Circuit 
VoS = 0, 
VGS' 
0, 
f= 
1 MHz, 
Crss 
1.1 
1.5 
pF 
Reverse Transfer 
Capaciatnce 
See Note 2 


td(onl 
Turn-On 
Delav 
Time 
1 


" 


Rise Time 
Voo= 
10V, 
lo(on) 
::= 10 mA, 
RL=BOOn, 
2 


Turn-Off 
Delay 
Time 
VGS(on) = 10 V, 
VGSloff) 
= 0, 
Figure 
1 Circuit 
3 
n, 
'dloff} 
t, 
Fall 
Time 
12 


·This 
value does 
not 
modify 
guaranteed 
limits 
for specific 
devices 
and does 
not 
justify 
operation 
in excess 
of absolute 
maximum 
ratings. 


CAUTION: 
The measurement 
of V{BAlDSS 
may be destructive. 


NOTES: 
1. 
This parameter 
was measured 
using pulse 
techniques. 
tw - 300 
IJs. dutY cycle" 
2%. 
2. 
Capacitance 
measurements 
were 
made 
using chips 
mounted 
in TO-72 
packages. 
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CHIP TYPE MN83 
N-CHANNEL ENHANCEMENT-TYPE 
INSULATED-GATE FIELD-EFFECT TRANSISTORS 
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NOTES: 
iI. 
The 
input 
waveform 
is supplied 
by 
a generator 
with 
the 
following 
characterIstICS: 
Zout· 
50 n, duty 
cycle": 
1%, 
tr" 
0.33 
ns, 


If " 
0.33 
n5, tw """100 os. 


b. 
Waveforms 
are monitored 
on an oscilloscope 
with 
the 
following 
characteristics: 
II'"<: 0.4 
ns, Rin '" 50 n. Cin 
<; 2 pF. 
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CHIP TYPE MN83 


N-CHANNEL ENHANCEMENT-TYPE 


INSULATED-GATE FIELD-EFFECT TRANSISTORS 
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NOTES: 
1. 
Tnis 
parameter 
was 
measured 
using 
pulse 
techniques. 
tw '"'300 
/J5, dutY 
cycle" 
2%. 


2. 
Capacitance 
measurements 
were 
made using chips 
mounted 
in TO-72 
packages. 
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CHIP TYPE MN84 
N-CHANNEL 
DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


• 
MN84 is a 21 X 21-mil, epitaxial, 
planar, expanded-contact 
MOS 


silicon chip which has integrated 
back-to-back 
diodes between 
the 


gate and the substrate 


• 
Available in TO-72 packages 


• 
For low-power 
switching 
and chopper 
circuits 


PARAMETER 
CONDITIONS 
OBSERVEDVALUES 
UNIT 
LOW 
TYP 
HIGH 


Forward 
Gate-Source 
IG = 1 mA, 
VDS' 
0, 
VUS' 
0, 
VIBRIGSSF 
7" 
10 
V 


Breakdown 
Voltage 
See Note 
1 


Reverse 
Gate-Source 
IG=-lmA. 
VoS' 
0, 
VUS' 
0, 
-7" 
VIBRIGSSR 
Breakdown 
Voltage 
See Note 1 
-35 
V 


IGSSF 
Forward Gate-Terminal 
Current 
VGS' 
7 V, 
VoS' 
0, 
VUS' 
0 
<0.1 
10 
nA 


IGSSR 
Reverse 
Gate-Terminal 
Current 
VGS--7V, 
VoS - 0, 
VUS - 0 
-<0.1 
-10 
nA 


ISlofti 
Source 
Cutoff 
Current 
VSo-12V, 
VGo--6V, 
VUo' 
0 
<0.1 
1000 
nA 
VSo-12V, 
VGo' 
-6 V, 
VUo --6 
V 
<0.1 
1000 


loloffl 
Drain 
Cutoff 
Curr~nt 
VoS'12V, 
VGS'-6V, 
VUS' 
0 
<0.1 
100 
nA 
VoS-12V, 
VGS'-6V, 
VUS' 
-6 V 
<0.1 
100 


IUSS 
Substrate 
Reverse 
Current 
VUS' 
-20 V, 
VoS' 
0, 
VGS- 0 
-<0.1 
-10 
nA 


VGSloffl 
Gate-Source 
Cutoff 
Voltage 
VoS 
12 V, 
10=10"A, 
VUS = 0 
-0.1 
-0.75 
-1.5 
V 


lOSS 
Zero-Gate- 
Vol tage 
VoS'12V, 
VGS= 0, 
VUS' 
0 
1 
12 
Drain Current 
5 
mA 


lo(onl 
On-State 
Drain Current 
VoS - 3 V, 
VGS-6V, 
VUS = -6 V 
50 
100 
mA 
See Note 2 


Small-5ignal 
Drain-Source 
VGS=6V, 
10' 
0, 
VUS' 
0 
18 
70 
rds(on) 
On-State 
ReSIstance 
f = 1 kHz 
n 


Common-Source 
Short-Circuit 
VoS-12V, 
VGS--6V, 
VUS - 0, 
Ciss 
5.5 
7 
pF 


I nput 
Capacitance 
f: 
1 MHz, 
See Note 3 


Crss 
Common-Source 
Short-Circuit 
VoS - 0, 
VGS- 
6V, 
VUS = 0, 
1.4 
2 
pF 


Reverse 
Transfer 
Capacitance 
f:z 
1 MHz, 
See Note 
3 


Cds 
Drain-Source 
Capacitance 
VoS-12V, 
VGS=-6V, 
VUS - 0, 
3.5 
5 
pF 
f::: 
1 MHz, 
See Notes 
3 and 4 


td(onl 
Turn-On 
Delay 
Time 
1.4 


t, 
Rise Time 
Voo'12V, 
lo(onl 
"'" 55 mA, 
RL'200n 
0.7 


Idloffl 
Turn-Off 
Delay 
Time 
VGSlonl ~ 6 V, VGSloffl ~ -2 V, 
VUS=-6V, 
2.5 
ns 


If 
Fall 
Time 
Figure 
1 Circuit 


4 


.This value does not modifv 
guaranteed limits for specific devices and does not justifV operation 
in excessof absolute maximum 
ratings. 


NOTES: 
1. Both 
gate 
breakdown 
voltages 
are measured while 
the 
device 
is conducting 
rated 
gate current. 
This 
ensures that 
the 


gate-voltage-limiting 
network 
is functioning 
properly. 
2. 
This parameter was measured using pulse techniques.!w" 
300 jJs,duty cycle';: 
2%. 
3. 
Capacitance measurements were made using chips mounted 
in TO-72 packages. 


4. 
Cds measurement emplovs a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The gate and case are connected to the 


guard terminal of the bridge. 


CHIP TYPE MN84 
N-CHANNEL 
DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 
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CHIP TYPE MN84 
N-CHANNEL 
DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 
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CHIP TYPE MN85 
N-CHANNEL 
DUAL-GATE 
DEPLETION-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


• 
MN85 is a 26 X 26-mil, epitaxial, 
planar, expanded-contact 
MOS 
silicon chip which has integrated 
back-to-back 
diodes between 
the 
gates and the source and substrate 


• 
Available in TO-72 packages 


• 
For use in VHF amplifier 
and mixer circuits requiring 
low noise,low 
feedback 
capacitance, 
and very high gain 


OBSERVED 
VALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRIDS 
Drain-Source 
Breakdown 
Voltage 
ID=10#A, 
VG1S = VG2S = -4 
V, t.: 5 s 
27° 
40 
V 


Instantaneous 
Drain-Source 
25° 
vlBRIDS 
ID=10#A, 
VG1S = VG2S - -4 
V 
32 
40 
V 
Breakdown 
Voltage 


Gate-Dne-Source 
forward 
6° 
VIBRIGISSF 
IGI = lOrnA, 
VG2S = VDS' 
0, 
See Note 1 
12 
30 
V 
Breakdown 
Voltage 


Gate-Cne-Source 
Reverse 
-6° 
VIBRIGISSR 
IGI = -lOrnA, 
VG2S = VDS' 
0, 
See Note 1 
-12 
-30 
V 
Breakdown 
Voltage 


VIBRIG2SSF 
Gate-Two-Source 
Forward 
6° 
IG2= 
10 mA, 
VG1S = VDS = 0, 
See Note 1 
12 
30 
V 
Breakdown 
Voltage 


Gate-Twa-Source 
Reverse 


-6° 
VIBRIG2SSR 
IG2- 
-lOrnA, 
VG1S = VDS = 0, 
See Note 1 
-12 
-30 
V 
Breakdown Voltage 


Gate-Dne-Terminal 
IGISSF 
VG1S-5V, 
VG2' 
VDS' 
0, 
<0.01 
10 
nA 
Forward 
Current 


IGISSR 
Gate-Cne-Terminal 
VG1S' 
-5 
V, 
VG2=VDS'0 
nA 
-<0.01 
-10 
Reverse Current 


IG2SSF 
Gate-Two- Terminal 
VG2S = 5 V, 
VG1S=VDS=0 
<0.01 
10 
nA 


Forward 
Current 


IG2SSR 
Gate-Two-Terminal 
nA 
VG2S = -5 
V, 
VG1S=VDS=0 
-<0.01 
-10 
Reverse Current 


IDS 
Zero-Gate-One-Voltage 
VDS-15V, 
VG1S - 0, 
VG2S-4V, 
6 
15 
40 
mA 


Drain Current 
See Note 2 


Gate-One-Source 
VG1SIoffi 
VDS=15V, 
VG2S'4V, 
ID = 20 #A 
-0.5 
-1.3 
-5.5 
V 
Cutoff Voltage 


VG2Sloffl 
Gate-Two-Source 
VDS-15V, 
VG1S = 0, 
ID=20#A 
-0.2 
-1.0 
-4 
V 
Cutoff Voltage 


~fsl 


Small-Signal Common-Source 
VDS'15V, 
VG1S - 0, 
VG2S-4V, 
15 
27 
40 
mmho 
Forward 
Transfer 
Admittance 
f; 
1 kHz, 
See Note 3 


Ciss 
Common·Source 
Short·Circuit 
VDS-15V, 
VG2S'4V, 
ID-l0mA, 
6 
pF 
Input Capacitance 
f •• 1 MHz, 
See Note 4 


Coss 


Common-Source 
~hort-Circuit 
VDS'15V, 
VG2S=4V, 
10; 
10mA, 
2.5 
pF 
Output 
Capacitance 
f"" 1 MHz, 
See Note 4 


C,ss 
Common-Source 
Short·Circuit 
VDS= 
15V, 
VG2S-4V, 
10"" 1 mA, 
<0.03 
0.05 
pF 
0.005 
Reverse Transfer 
Capacitance 
f; 
1 MHz. 
See Note 4 


+rhese 
valuas 
do not 
modify 
guaranteed 
limits 
for 
specific 
devicas 
and 
do not 
justify 
operation 
in excess 
of absolute 
maximum 
ratings. 


NOTES: 
1. 
To ensure 
that 
the 
protective 
diodes 
are functioning 
properly, 
this 
voltage 
Is measured 
while 
the 
device 
is conducting 
rated 
forward 
gate 
current. 
2. 
This 
parameter 
was measured 
using 
pulse 
techniques. 
tw - 300 
Io's:duty 
cycle 
<; 2%. 


3. 
To avoid 
overheating 
the 
transistor. 
this 
parameter 
must 
be measured 
with 
bias conditions 
applied 
for 
less than 
five seconds. 
4. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in TO-72 
packages. 
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CHIP TYPE MN85 
N-CHANNEL DUAL-GATE DEPLETION-TYPE 
INSULATED-GATE FIELD-EFFECT TRANSISTORS 
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CHIP TYPE MN85 


N-CHANNEL 
DUAL-GATE DEPLETION-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 
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CHIP TYPE MN85 
N-CHANNEL DUAL-GATE DEPLETION-TYPE 
INSULATED-GATE FIELD-EFFECT TRANSISTORS 
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CHIP TYPE MP91 
P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


• 
MP91 is a 20 X 20-mil, epitaxial, 
planar, expanded-contact 
MOS 


silicon chip 


• 
Available in TO-72 packages 


• 
For use in switching 
and chopper 
circuits 


CONDlTlONSt 
OBSERVED VALUES 
PARAMETER 
UNIT 
LOW 
TYP 
HIGH 


VIBRIDSS 
Drain-Source 
Breakdown 
Voltage 
'0 - -10"ft.. 
VGS' 
a 
--40· 
-60 
V 


IGSSF 
Forward 
Gate-Terminal 
Current 
VGS- 
40V. 
Vos' 
a 
<1 
10 
pA 


IGSSR 
Reverse 
Gate-Terminal 
Current 
VGS·40V. 
VoS = a 
<1 
10 
pA 


lOSS 
Zero-Gate-Voltage 
Drain 
Current 
VoS- 
15V. 
VGS - a 
0.1 
0.5 
nA 


'SOS 
Zero-Gate-Voltage 
Source 
Current 
VSo--20V. 
VGo - 0, 
VUo - a 
-0.1 
-0.4 
nA 


VGSlthl 
Gate-Source 
Threshold 
Voltage 
VoS = -15 
V, 
10--1O~A 
-1.5 
-3.5 
-5 
V 


lolon) 
On-State 
Drain Current 
VoS- 
15V. 
VGS- 
10V. 
See Note 1 
5 
20 
30 
mA 


Small-Signal 
Drain-Source 
VGS - -10 
V. 
10 = O. 
f - 
1 kHz 
275 
450 
rds(on) 
n 
On-State 
Resistance 
VGS' 
-20 
V. 
10' 
O. 
f - 
1 kHz 
150 
250 


lv,s I 
Small-Signal 
Common-Source 


1 
3.2 
5 
mmho 


Forward 
Transfer 
Admittance 
VoS = -15 
V. 
10 = -10 
mA, 
f'" 
1 kHz 


Ivosl 
Small-Signal 
Common-Source 
150 
300 
~mho 
Output 
Admittance 


Common-Source 
Short-Circuit 
VoS' 
-15 
V. 
VGS' 
O. 
,- 
1 MHz. 
C;ss 
2.5 
5 
pF 


Input Capacitance 
See Note 
2 


Common-Source 
Short-Circuit 
VoS - o. 
VGS - o. 
f - 
1 MHz, 
Crss 
0.3 
0.5 
pF 


Reverse 
Transfer 
Capacitance 
See Note 2 


Common-Source 
Short-Circuit 
VoS = -15 
V. 
VGS = o. 
f= 
1 MHz, 
Coss 
1.6 
2.5 
pF 
Output 
Capacitance 
See Note 
2 


'dlon} 
Turn-On 
Delay 
Time 
B 


t, 
Rise Time 
Voo 
= -15 
V. 
10(on} 
"'" -10 
mA, 
RL = 1.4 kn. 


19 


Turn-Off 
Delay 
Time 
VGSlonl 
~ -10 v. VGS(off) 
= O. 
RG = 1.4 kn. 
6 
ns 


'dloff) 
Figure 
1 Circuit 
t, 
Fall 
Time 
28 


'dlon) 
Turn-On 
Delay 
Time 
12 


t, 
Rise Time 
Voo 
= -15 
V. 
10(on) 
"'" -2 mA, 
RL = 8.2 kn. 
12 


Turn-Off 
Delay 
Time 
VGSlonl 
~ -10 
V. VGS(off) = o. 
RG =4.5 kn. 
10 


ns 
'dloff) 


Fall 
Time 


Figure 
2 Circuit 


35 
t, 


t All measurements. except 1505, are made with 
the case and substrate connected to the source_ 


"-his 
value does not 
mOdify 
guaranteed 
limits 
for 
specific 
devicGs and does not 
justify 
operation 
in excess of absolute maximum 
ratings. 


CAUTION: 
The measurement of V (BRIOSS may be destructive. 


NOTES: 
1. This parameter was measured using pulse techniques. 
tw •• 300 J.l.S, duty 
cycle" 
2%. 
2. 
Capacitance measurements were made using chips mounted 
in TO-72 packages. 
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CHIP TYPE MP91 
P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 
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CHIP TYPE MP91 


P-CHANNEL 
ENHANCEMENT-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 
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CHIP TYPE MP92 
P-CHANNEL ENHANCEMENT-TYPE 
INSULATED-GATE FIELD-EFFECT TRANSISTORS 


• 
MP92 is a 25 X 25-mil, epitaxial, 
planar, expanded-contact 
MOS 
silicon chip available with or without 
gate-protection 
diodes 


• 
Available in TO-72 packages 


CONDITIONSt 
OBSERVEDVALUES 
PARAMETER 
UNIT 
LOW 
TYP 
HIGH 


Gate-Source 
Forward 


See Note 1 
-25· 
-50 
V 
VIBA)GSSF- 
Breakdown Voltage 
IG ~ -100 ~A, 
VOS ~ 0, 


Gate 
Terminal 


'GSSF- 
VGS ~ -25 V, 
VOS ~ 0 
-30 
-100 
pA 


Forward 
Current 


Gate 
Terminal 


IGSSF- 
VGS~ -25 V, 
VOS ~ 0 
-1 
-10 
pA 


Forward 
Current 


lOSS 
Zero-Gate-Voltage 
VOS~ -15 V, 
VGS ~ 0 
-<0.1 
-10 
nA 


Drain 
Current 


ISOS 
Zero-Gate- 
Vol tage 
VSO~ -15 V, 
VGO ~ 0, 
VUO' 
0 
-<0.1 
nA 


Source 
Current 


VGSlth) 
Gate-Source 
Threshold 
Voltage 
VOS ~ -15 V, 
10'-1O~A 
-1.5 
-3 
-5 
V 


VGS 
Gate-Source 
Voltage 
VOS- -15V, 
'o--8mA 
-4.5 
-6 
-8 
V 


1010n) 
On-State 
Drain 
Current 
VOS - -15 V, 
VGS - -15 V, 
See 
Note 
2 
-40 
-60 
-120 
mA 


Small-Signal 
Drain-Source 
VGS - -5 V, 
10' 
0, 
f - 
1 kHz 
250 


rds(on) 
n 
On-State Resistance 
VGS = -10V, 
10 - 0, 
f - 
1 kHz 
100 


!visI 
Small-Signal 
Common-Source 


VOS ~ -15 V, 
10'-8mA, 
f:::: 1 kHz 
3.5 
4.2 
6.5 
mmho 
Forward Transfer Admittance 


!vosl 
Small-Signal 
Common-Source 
VOS~ -15 V, 
10:: -SmA, 
f = 1 kHz 
80 
250 ~mho 


Output 
Admittance 


Common-Source 
Short-Circuit 
VOS- 
15V, 
10' 
-8mA, 
f - 1 MHz, 


Ciss 
8 
10 
pF 


Input 
Capacitance 
See 
Note 
3 


Common-5ource 
Short·Circuit 
VOS - -15 V, 
10 = -8mA, 
f = 1 MHz, 
Crss 
2 
4 
pF 


Reverse 
Transfer 
Capacitance 
See 
Note 
3 


td(on) 
Turn-On 
Delav 
Time 
6 


" 
Rise 
Time 
VOO'-10V, 
lo(on) 
= -10 
mA, 
VGSlon) ~-15 
V, 
5 


Turn-Off 
Delay 
Time 
VGS(off) ~ 0, 
See 
Figure 
1 
8 
ns 
'<Iloff) 


'f 
Fall 
Time 
16 


t All measurements except 
1505 
are made with 
the case and substrate connected 
to the source. 


-This 
value does not modify 
guaranteed 
limits for specific devices and does not justify 
operation 
in excess of absolute maximum 
ratings. 


-These 
parameters apply only for chips having protective 
diodes. 


-This 
parameter 
applies only for chips not having protective 
diodes. 


NOTES: 
1. 
To ensure that the protective 
diode 
is functioning 
properly. 
this voltage is measured while the device is conducting 
rated forward 


gate current. 


2. 
This parameter 
was measured using pulse techniques. 
tw - 300 
Ils, duty cycle <; 2%. 
3. 
Capacitance measurements were made using chips mounted 
in TO-72 packages. 


CHIP TYPE MP92 
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CHIP TYPE MP92 
P-CHANNEL 
ENHANCEMENT-TYPE 


INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 
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t All measurement. 
except 
1505 
were 
made 
with 
the 
cas. 
and 
,ubstrate 
connected 
to the sourc •. 


NOTES: 
3. 
Capacitance 
me.suremanu 
war. 
made using chips mounted 
In TO-72 
packages. 
5. 
To avoid 
overheating 
the transistor, 
these 
parametars 
war. 
measured 
with 
bias condition. 
applied 
for 
less than 
fiv8 •• cond •. 


CHIP TYPE MP93 
P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


• 
MP93 is a 17 X 20-mil, epitaxial, 
planar, expanded-contact 
MOS silicon chip 


• 
Available in TO-72 packages 


• 
For use in series- and shunt-chopper, 
multiplexer, 
and 
commutator 
circuits 


OBSERVEOVALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


IGSSF 
Forward 
Gate-Terminal 
Current 
VGS- -30 V, 
VOS' 0 
-<1 
-2.5 
pA 


IGSSR 
Reverse Gate-Terminal 
Current 
VGS' 30 V, 
VOS- 0 
<1 
2.5 
pA 


lOSS 
Zero-Gate-Voltage 
Drain Current 
VOS' 
30V, 
VGS- 0 
-<1 
-5 
nA 


ISOS 
Zero-Gate-Voltage 
Source 
Current 
VSO' 
30V, 
VGO' 
VUO - 0 
<1 
5 
nA 


VGSI.hl 
Gate-Source 
Threshold 
Voltage 
VOS' 
-15 V, 
10'-1O~A 
-2 
-4.5 
-6 
V 


'O(on) 
On-State 
Drain Current 
VOS' 
15V, 
VGS- 
15V, 
See Note 1 
3 
9.5 
12 
mA 


Small-Signal 
Drain-Source 


VGS' 
-15V, 
10' 
0, 
f'" 
1 kHz 
500 
1000 
n 
rds(on) 
On-State 
Resistance 


IYbl 
Small-Signal 
Common-5ource 


400 
1750 
Forward 
Transfer 
Admittance 
VOS' 
-15 V, 
VGS' 
-15 V, 
f = 1 kHz, 


Iolmho 


1Y0si 


Small-Signal 
Common-Source 
See Note 2 


Output 
Admittance 
200 p.mho 


Common-Source 
Short-Circuit 
VOS' 
15V, 
VGS' -15 V, 
f"" 
1 MHz, 


Ciss 
2.5 
4 
pF 
Input 
Capacitance 
See Notes 2 and 3 


Common-Source 
Short-Circuit 
VOS' 0, 
VGS' 
0, 
f= 
1 MHz, 


Crss 
0.4 
0.7 
pF 
Reverse Transfer 
Capacitance 
See Note 3 


!dlonl 
Turn-On 
Delay Time 
10 
30 


" 
Rise Time 
VOO = -10 V, 
lo(on) 
:0: -1 mA. 
RL=9kn, 
13 
50 


!dloff) 
Turn-Off 
Delay Time 
VGS(on}' 
-15 V, VGSloff}' 
0, 
See Figure 1 
25 
75 
n. 


'f 
Fall Time 
80 
100 


NOTES: 
1. 
This 
para mater 
was measured 
using 
pulse 
techniques. 
tw - 300 
IlS, duty 
cycle"'; 
2%. 
2. 
To avoid 
overheating 
the 
transistor. 
this parameter 
must 
be measured 
with 
bias conditions 
applied 
for less than 
five seconds. 


3_ Capacitance 
measurements 
were 
made 
using chips 
mounted 
in TO-72 
packages. 
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CHIP TYPE MP93 
P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 
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NOTES: 
1. This parameter was measured using pulse techniques. 
tw '" 300 JJs,duty 
cvcle " 
2%. 


2. 
To avoid overheating 
the transistor, 
this parameter 
must be measured with 
bias conditions 
applied for 
less than five seconds. 
3. 
Capacitance 
measurements 
were made using chips mounted 
in TO·72 
packages. 


CHIP TYPE MP94 
DUAL P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EFFECT TRANSISTORS 


• 
MP94 is a 26 X 38-mil, epitaxial, 
planar, expanded-contact, 
MOS 


silicon chip containing 
two transistors 
available with or 
without 
gate-protection 
diodes 


• 
Available in TO-76 packages 


• 
For use in switching 
and chopper 
circuits 


CONOITIONSt 
OBSERVED VALUES 


PARAMETER 
UNIT 


LOW 
TYP 
HIGH 


V(BRIGSSF" 
Gate-Source Forward Breakdown Voltage 
IG = -100 ~A, VOS = 0, 
See Note 1 
-30· 
-40 
V 


IGSSF- 
Gate-Terminal 
Forward 
Current 
VGS = -15 V, 
VOS = 0 
-0.3 
-1 
nA 


IGSSF" 
Gate-Terminal 
Forward 
Current 
VGS - -25 V, 
VOS - 0 
-1 
-4 
pA 


IGSSR" 
Gate-Terminal 
Reverse 
Current 
VGS-25V, 
VOS = 0 
1 
4 
pA 


lOSS 
Zero-Gate-Voltage 
Drain Current 
VOS' 
-20V. 
VGS = 0 
-<1 
-10 
nA 


ISOS 
Zero-Gate-Voltage 
Source 
Current 
VSO' 
-20 V. 
VGO - 0 
-<1 
-10 
nA 


VGS(thl 
Gate.source 
Threshold Voltage 
VOS' 
15V, 
10 = 
10JJA 
2.5 
3.3 
6 
V 


10(onl 
On-State 
Drain Current 
VOS - -15 V, 
VGS - -15 V, See Note 2 
-1.5 
-15 
-50 
mA 


Small-Signal 
Drain-Source 


VGS = -15 V, 
10 = 0, 
f = 1 kHz 
290 
400 
n 
rds(on) 
On-State 
Resistance 


Common-Source 
Short-Circuit 
Ciss 
VOS' 
-20 V, 
VGS' 
0 
3 
4 
pF 


Input Capacitance 
f= 
1 MHz, 


Common-Source 
Short-Circuit 
VOS'OV, 
VGS = 0 
See Notes 
1.2 
2.5 
Crss 
Reverse Transfer 
Capacitance 
VOS = -20 V, 
VGS - 0 
3 and 4 
0.4 
pF 


Cds 
Drain-Source 
Capacitance 
VOS' 
-20 V, 
VGS' 
0 
1 
3 
pF 


tFor 
all measurements 
except 
Cds' the drain, 
source, and gate leads of the transistor 
not under test and the common 
substrate are grounded. 


For testing 
1505, ground 
is the drain of the transistor 
under test, but for all other measurements, it is the source . 


• This value does not modify 
guaranteed limits 
for specific devices and does not justify 
operation 
in excess of absolute maximum 
ratings. 


-These parameters apply only for chips having protective 
diodes_ 


-These parameters apply only for chips not having protective 
diodes. 


NOTES: 
1. To ensure that 
the protective 
diode 
is functioning 
properly. 
this voltage is measured while the device is conducting 
rated forward 
gate current. 


2. 
This parameter was measured using pulse techniques. 
tw 
= 300 Jjs, duty 
cycle" 
2%. 
3_ Capacitance measurements were made using chips mounted 
in TO-76 packages. 
4. 
Cds measurement 
employs 
a three·terminal 
capacitance 
bridge 
incorporating 
a guard circuit. 
The case and all terminals 
of both 
transistors 
except the drain and source of the transistor 
under test are connected 
to the guard terminal 
of the bridge_ 
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CHIP TYPE MP94 
DUAL P-CHANNEL 
ENHANCEMENT-TYPE 
INSULATED-GATE 
FIELD-EfFECT 
TRANSISTORS 
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CHIP TYPE Nll 
N-P-N SILICON TRANSISTORS 


• 
Nll 
is a 16 X 16-mil, melt-grown 
(non-epitaxiall, 
planar, 


direct-contact 
chip 


• 
Available in TO-18, TO-71, and a short-can 
version of 
TO-l8 packages 


• 
For use in low-level, low-noise, 
high-gain amplifier 
circuits 


PARAMETER 
CONDITIONS 
OBSERVED VALUES 
UNIT 
LOW 
TYP 
HIGH 


VIBR)CBO 
Collector-Base 
Breakdown 
Voltage 
Ie'" 
lOIJA, 
'E' 
0 
100' 
150 
V 


Collector-Emitter 


55' 
VIBRICEO 
Ie::: 
lOrnA, 
'B' 
0, 
See Note 
1 
75 
V 


Breakdown Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
'E'10"A, 
'C - 0 
7' 
10 
V 


'CBO 
Collector 
Cutoff 
Current 
VCB-45V, 
'E - 0 
<1 
10 
nA 


'EBO 
Emitter 
Cutoff 
Current 
VEB'5V, 
'C' 
0 
<1 
10 
nA 


VCE' 
5V, 
Ie - 
1 JJ.A 
20 
160 


VCE' 
5V, 
'C-l0"A 
40 
220 
600 
Static 
Forward 
Current 


hFE 
VCE'5V, 
'C'100"A 
75 
250 


Transfer 
Ratio 
VCE • 5 V, 
IC-1 
mA 
175 
300 


VCE'5V, 
le= 
lOrnA, 
See Note 1 
170 
290 
BOO 


VBE 
Base-Emitter 
Voltage 
VCE-5V, 
'C-l00"A 
0.6 
0.75 
V 


VCE' 
5V, 
Ie.:: 
1 mA 
0.65 
0.95 


Collector-Emitter 
VCElsat) 
la-1OOJ,lA, 
le= 
1 mA 
0.1 
0.35 
V 
Saturation 
Voltage 


hie 
Small-Signal 
Common-Emitter 
1.5 
9 
24 
kU 


Input 
Impedance 


hie 
Small-Signal 
Common-Emitter 


BO 
320 
900 


Forward 
Current 
Transfer 
Ratio 
VCE'5V, 
Ie"" 
1 mA, 
f = 1 kHz 
Small-Signal 
Common-Emitter 
2x 
8x 


h,e 
Reverse 
Voltage 
Transfer 
Ratio 
10-4 
10-4 


hoe 
Small-Signal 
Common-Emitter 


Output 
Admittance 
12 
40 
~mho 


"'el 


Small-Signal 
Common-Emitter 
VCE ' 5 V, 
'c' 500 "A, 
f = 30 MHz 
3.3 


Forward 
Current 
Transfer 
Ratio 
1.5 


Cobo 
Common-Base 
Open·Circuit 
VCB' 
5V, 
'E' 
0, 
f= 
1 MHz, 
3.5 
6 
pF 
Output 
Capacitance 
See 
Notes 
2 and 
3 


Cibo 
Common-Base 
Open-Circuit 
VEB' 
0.5 V, 
'c' 0, 
f= 
1 MHz, 
5 
6 
pF 


Input 
Capacitance 
See 
Notes 
2 and 
3 


Ccb 
Collector-Base 
Capacitance 
VCB' 
5 V, 
'E' 
0, 
f= 
1 MHz, 
2.5 
pF 


See 
Notes 
2 and 
3 


Ceb 
Emitter-Base 
Capacitance 
VEB-5V, 
IC- 0, 
f -1 
MHz, 


4.5 
pF 


See 
Notes 
2 and 
3 


F 
Average 
Noise 
Figure 
VCE'5V, 
'C'10"A, 
RG'10kU, 
0.5 
4 
dB 
Noise 
Bandwidth 
= 15.7 
kHz, 
See 
Note 
4 


VCEz5V, 
'C-l0"A, 
RG'10kU, 


2 
8 
f= 
100Hz 


F 
Spot 
Noise 
Figure 
VCE' 
5V, 
IC = 10 ~A, 
RG' 
10 kU, 
1 
4 
dB 
f = 1 kHz 


VCE' 
5 V, 
'C'10"A, 
RG' 
10 kU, 
1 
3 
f ~ 10 kHz 


• 


• 


CHIP TYPE Nl1 
N-P-N SILICON TRANSISTORS 


100 
1,.0 
J 
~ 
1 
10 
i 
i 
Vel -60 v 
J 
1 
~ 
J 
J 
Vea -20V 
j 
, 
j 
;; 
·s 
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'" 
~ 
I 
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25 
SO 
" 


100 
125 
"0 


VCE 
•• .sv 


::---- -- 


'-'('·/0 


t'-.....: ~ '--l'<~ 


~---Z0'~. 


I 


1 
I 
I 


>I 
0.8 
f 
0.' 


~ 
0.6 
~ 
] 
0 . .5 
j 
0." 


I 
0.3 


>~ 
0.2 


0. 


+Th ••• 
values 
do not 
modify 
guaranteed 
limits 
for 
specific 
devices 
and 
do not justify 
operation 
in excess 
of absolute 
maximum 
ratings. 
NOTES: 
1. 
These 
parameters 
were 
mNsured 
using 
pulse 
technique 
•. 'tw - 300 
~s. dutY 
cycle" 
2%. 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in TO-1S 
packages. 
3. 
Ccb 
and 
Ceb 
measurements 
employ 
a three-terminal 
capacitance 
bridge 
Incorporating 
8 guard 
circuit. 
The 
third 
electrode 
(emitter 
or collector, 
respectively) 
i, connected 
to the guard 
terminal 
of the 
bridge. 
Cabo 
and 
Clbo 
me.,urements 
are made 
with 
the 
third 
termlna' 
floating. 
4. 
Average Noi •• Figure wa. measured in an amplifier 
with 
response down 
3 dB at 10 Hz and 10 kHz and a high-frequency 
roll-off 
of 
6 dB/octave. 


CHIP TYPE Nll 
N-P-N SILICON TRANSISTORS 
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NOTES: 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
In TO-1S 
packages. 


3. 
Ccb and Cab measurements employ 
a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third 
electrode 
(emlttar 


or collector, 
respectively) 
is connected 
to the guard terminal 
of the bridge. Cabo and Clbo me.surements 
.r. 
made with 
the third 
terminal 
floating. 


4. 
Average Noise Figure was measured in an amplifier 
with 
response down 
3 dB at 10 Hz and 10 kHz and a high-frequency 
roll-off 
of 6 dB/octave. 


• 


• 


CHIP TYPE N12 
N-P-N SILICON TRANSISTORS 


• 
N12 is a 21 X 21·mil, epitaxial, 
planar, direct·contact, 
double-emitter 
chip 


• 
Available in TO-72 packages 


• 
For use in low-level, high·speed 
chopper 
circuits requiring 
the very low 
offset voltage of double·emitter 
transistors 


OBSERVEO VALUES 
PARAMETER 
CONOITIONS 
UNIT 
lOW 
TYP 
HIGH 


Collector-Base 
40· 
100 
V 
VISRICSO 
Breakdown 
Voltage 
IC' 
lOO~A, 
IE1' 
IE2'0 


Emitter-Base 
See 
Note 
1 
lS· 
24 
V 
VlSR}ESO 
Breakdown 
Voltage 
IE' 
lO~A, 
IC' 
0, 


Emitter-Emitter 
:t:12· 
VlSRIE1E2 
IEl '.1 
~A, 
VCS = 0, 
See Note 2 
.24 
V 
Breakdown 
Voltage 


ICSO 
Collector 
Cutoff 
Current 
VCS-30V, 
IE1-IE2-0 
<0.01 
10 
nA 


'ESO 
Emitter 
Cutoff 
Current 
VES - 5 V, 
IC' 
0, 
See Note 
1 
<0.01 
10 
nA 


IE1E2loifi 
Emitter 
Cutoff 
Current 
VE1E2' 
.15 V, VCS = 0, 
See Note 2 
±<O.Ol 
.10 
nA 


IVE1E21olsli 
Emitter-Emitter 
Offset 
Voltage 
'B"" 
1 mA, 
'EI = IE2-0 
7 
25 
~V 


\6VE1E21olsllt.ls 
Offset 
Voltage 
Change 
'S(1) = 1.5 mA, 
ISI2} = 0.5 mA, 
IEl • IE2 - 0 
5 
75 
~V 
with Base Current t 


\6VE1E2IolsIIt.TA 
Offset 
Voltage 
Change 
'B"" 
1 mA, 
IEl = 'E2'O, 
TAlll-100'C, 
20 
175 
~V 
with 
Temperaturet 
TAl21 = -25'C 


VSC 
Base-Collector 
Voltage 
IS-l 
mA, 
IE1-IE2-0 
0.7 
V 


Small-Signal 
Emitter-Emitter 
'S"" 
1 mA, 
'El 
- IE2 = 0, 
Ie - 
100 
IJA, 


20 
60 
n 
(e1e2{oo) 
On-State 
Resistance 
f"" 
1 kHz 


IT 
Transition 
Frequency 
VCE'5V, 
Ie"" 
1 mA, 
f - 20 MHz, 
30 
60 
MHz 
See Note 1 


Cobo 
Common-Base 
Open-Circuit 
VCS-5V, 
'El' 
'E2-0, 
f'" 
1 MHz, 
4 
10 
pF 
Output 
Capacitance 
See 
Note 
3 


Cibo 
Common-Base 
Open-Circuit 
VES - 5V, 
'C· 
0, 
f- 
1 MHz, 


3 
6 
pF 
Input 
Capacitance 
See 
Notes 
1 and 
3 


~h 
•• 
values do not mOdify guaranteed 
limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


'Offset 
Voltage 
Change is defined 
as the magnitude 
of the algebraic difference 
between 
the offset voltages at two 
specified base currents 
or 


temperatures. 


NOTES: 
1. 
These values apply separately for each emitter 
with the other emitter 
open-circuited_ 


2. 
The •• 
parameters 
were 
measured with 
the collector 
short-circuited 
to the base but open-circuited 
with 
respect to the emittars. 
,-ha values apply for both polarities 
of emitter-to-emitter 
voltage. 
3. 
Capacitance measurements were made using chips mounted 
in TO-72 
packages. 
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NOTES: 
1. 
These 
values 
apply 
separately 
for each 
emitter 
with 
the 
other 
emitter 
open-circuited. 


2. 
Thes. 
parameters 
were 
measured 
with the collector 
short·circulted 
to the base but 
open-circuited 
with 
respect 
to the emitters. 
The 


values 
apply 
for both 
polarities 
of emitter-to·emltter 
voltage. 
3. 
Capacitance 
me.,urements 
were 
made 
using chips 
mounted 
In TO· 72 packages. 


tThe 
polarity 
of the offset 
vOltage at T A - 2SoC and 
18 - 1 mA WM arbitrarily 
assumed 
to be positive. 
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CH IP TYPE N13 
N-P-N 
SILICON 
TRANSISTORS 


• 
N13 is a 26 X 26-mil, epitaxial, planar, direct-contact 
chip 


• 
Available in TO-1S, TO-39, plastic dual-in-line quad, and 
Silectt packages 


• 
For useasa high-speed, high-current, memory-core driver 
or in other medium-current 
(to 1.5 A) switching circuits 


OBSERVED VALUES 
PARAMETER 
CONDITIONS 
UNIT 
lOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC· 
10 .A, 
IE' 
0 
SO· 
SO 
V 


Collector-Emitter 
30· 
50 
V 
VIBRICEO 
Ie"" 
lOrnA, 
lB' 
O. 
See Note 
1 
Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE -10.A, 
IC' 
0 
6· 
7 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB - 40 V, 
IE' 
0 
<0.2 
1.7 
.A 


ICES 
Collector 
Cutoff 
Current 
VCE 
SOV, 
VBE - 0 
<1 
10 
.A 


VCE - 1 V, 
IC' 
10 mA 
30 
70 


VCE = 1 V, 
IC'100mA 
35 
S5 
lSO 
Static 
Forward 
Current 
hFE 
VCE-1V, 
IC' 
500mA 
See Note 1 
30 
50 
Transfer 
Ratio 
VCE=5V, 
IC -1 
A 
25 
45 


VCE • 5 V, 
IC·1.5A 
10 
25 


Ie - 10 mA, 
Ie'" l00mA 
0.75 
0.9 


VBE 
Base-Emitter 
Voltage 
IB-50mA, 
IC' 
500 mA 
See Note 1 
O.S 
0.90 
1.1 
V 
Ie 
so 100 mA, 
IC' 
1 A 
1.05 
1.5 


IB'" 1 mA, 
IC'10mA 
0.20 
0.3 


Collector-Emitter 
Is-l0mA, 
Ie"" 
l00mA 
O.lS 
0.3 
VCElsatl 
See Note 1 
V 
Saturation 
Voltage 
'B '" 5OmA. 
IC' 
500 mA 
0.3 
0.52 


lB' 
100 mA, 
IC - 1 A 
0.5 
1.0 


fT 
Transition 
Frequency 
VCE-5V, 
Ie *' 50 mAt 
f-100MHz 
300 
380 
MHz 


Cabo 
Common-Base 
Open-Circuit 
VCB-l0V, 
IE -0, 
f· 
1 MHz, 
6 
12 
pF 
Output 
Capacitance 
See Note 2 


Cibo 
Common-Base 
Open-Circuit 
VES = 0.5 V, 
IC- 0, 
f· 
1 MHz, 


50 
55 
pF 
Input 
Capacitance 
See Note 
2 


Id 
Delay Time 
VCC - 30 V, 
Ie AlSOOmA, 
2N3724 
6 
I, 
Aise Time 
'B(1)'" 
50 mAt 
VBEloffl 
- -3.S V Data 
13 


Storage 
Time 
VCC 
30V, 
IC" 
SOOmA. 
Sheet 
23 
ns 
I. 


If 
Fall 
Time 
IBllI 
- 50 mA, 
'B121- -50 mA 
Circuit 
11 


Id 
Delay 
Time 
6 


I, 
Rise Time 
VCC=30V, 
'C" 
SOOmA. 
IBllI 
- 50 mA, 
13 


Storage 
Time 
IBI21 - -50 mA, 
VBE(off)" 
-4.1 
V,See 
Figure 
1 
23 
ns 
I. 


If 
Fall 
Time 
11 


tTrademark 
of Texas Instruments 
·These 
values do not mOdify 
guarantaed 
limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 
NOTES; 
1. 
These parameters 
were measured using pulse techniques. 
tw .• 300 JJ.s.duty 
cycle <. 2%. 
2. 
Capacitance 
measurements 
were made using chips mounted 
in TO-39 
packages. 
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CHIP TYPE N13 
N-P-N SILICON 
TRANSISTORS 
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CHIP TYPE N13 


N-P-N SILICON 
TRANSISTORS 
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CHIP TYPE N14 
N-P-N SILICON TRANSISTORS 


• 
N14 is a 20 X 20-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in Silectt 
Packages 


• 
For use in general purpose, 
saturated 
switching, 
and amplifier 
circuits 


OBSERVED VALUES 


PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


V(BR)CBO 
Collector-Base 
Breakdown 
Voltage 
IC·'0~A. 
IE = 0 
50· 
100 
V 


Collector-Emitter 
30· 
V(BRICEO 
Ie'" 
1 mA, 
IB = O. 
See Note 
1 
50 
V 


Breakdown 
Vortage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE ","O/J.A, 
IC = 0 
5· 
7 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB - 30 V, 
IE - 0 
4 
50 
nA 


VCE - 1 V, 
IC=l00~A 
20 
60 


VCE - 1 V. 
ICE 
1 mA 
35 
110 
Static 
Forward 
Current 
hFE 
VCE 
1 V. 
IC 
lOmA 
50 
150 
300 


Transfer 
Ratio 
VCE - 1 V, 
Ic"'50mA 
See Note 1 
30 
110 


VCE - 1 V, 
Ic-l00mA 
15 
60 


Ie'" 
1 mA, 
le-1OmA 
0.6 
0.75 
0.9 


VBE 
Base-Emitter 
Voltage 
See Note 1 
V 
Ie'" 5 mA, 
Ie'" 50 mA 
0.85 
0.95 


VCE(sa.) 
Collector-Emitter 
IB - 
1 mA, 
le-1OmA 
0.10 
0.25 
See Note 1 
V 


Saturation 
Voltage 
IB=5mA. 
IC = 50 mA 
0.15 
0.4 


hie 
Small·Signal 
Common-Emitter 
1 
3.7 
10 
kn 


Input 
Impedance 


hi. 
Small-Signal 
Common-Emitter 
50 
140 
400 
Forward 
Current 
Transfer 
Ratio 
VCE = 10 V, 
Ie"" 
mA, 
f'" 
1 kHz 
Small-Signal 
Common-Emitter 
0.1 x 
0.7 x 
B x 


h,. 


Reverse 
Voltage 
Transfer 
Ratio 
10-4 
10-4 
10-4 


hoe 
Small-Signal 
Common-Emitter 
1 
8 
40 
~mho 


Output 
Admittance 


IT 
Transition 
Frequency 
VCE = 20 V, 
IC'" 
10mA, 
f'" 
l00MHz 
250 
800 
MHz 


Cobo 
Common-Base 
Open-Circuit 
VCB 
5V, 
IE = O. 
f- 
1 MHz, 
1.6 
4 
pF 
Output 
Capacitance 
See Note 
2 


Cibo 
Common-Base 
Open-Circuit 
VEB - 0.5 V, 
IC- 
O. 
f·-l 
MHz, 
6.5 
B 
pF 
I nput 
Capacitance 
See Note 
2 


F 
Average 
Noise 
Figure 
VCE - 5 V. 
IC - 100 ~A, 
RG 
1 kn, 
6 
dB 
Noise 
Bandwidth 
= 15.7 
kHz, 
See Note 
3 


'd 
Delay 
Time 
VCC-3V. 
Ic~10mA, 
2N3903 
14 


" 
Rise Time 
IBlll 
~ 1 mA, 
VBE(off) 
~ -0.5 
V Data 
8 


Storage 
Time 
VCC 
3 V. 
Ic-l0mA, 
Sheet 
22 
n, 


"'1 
Fall 
Time 
IBlll 
~ 1 mA. 
IB(2) 
~ -1 
mA 
Circuit 
10 


'd 
Delay 
Time 
40 


" 
Rise Time 
VCC=30V. 
ICRs 
lOrnA, 
IB(1)~ 
1 mA, 
8 


Storage 
Time 
IB(2) ~ -1 mA. 
VBE(off) 
>=:l -4.1 
V,See 
Figure 
1 
22 
n, 


" 
'1 
Fall 
Time 
10 


tTrademark 
of Texas Instruments 
·These 
values do not mOdify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. These parameters were measured using pulse techniques. 
tw - 300 lAs,duty 
cycle" 
2%. 
2. 
Capacitance measurements were made using chips mounted 
in SiJect 
packages. 


3. 
Average Noise Figure is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
roll-off 
of 


6 dB/octave. 


CHIP TYPE N14 


N-P-N SILICON TRANSISTORS 


PARAMETER MEASUREMENT INFORMATION 
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IC 


NOTES: 
8. The 
input 
waveforms 
are supplied 
by 
a generator 
with 
the following 
characteristics: 
Zout 
so 50 n; for 
measuring td 
and 
tr, 


tw .-. 200 
ns, duty 
cycle 
151; 2%; for measuring 
ts and 
t1. tw •••10 ,us, duty 
cycle" 
2%. 


b. 
Waveforms are monitored 
on an oscilloscope with 
the following 
characteristics: 
tr" 
1 os, Ain;;" 
100 kn. Cin <: 7 pF. 
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CHIP TYPE N14 
N-P-N SILICON TRANSISTORS 


•i 
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NOTES: 
1. 
These parameters were measured using pulse techniques. 
tw - 300 ~s, duty 
cycle <: 2%. 


2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in Silt!ct 
packages. 


4. CCb measurement 
employs II thr •• -terminal 
capacitance bridge incorporating 
a guard circuit. 
The eminer 
is connected to the 
guard terminal 
of the bridge. 
Cabo measurement 
is made with 
the third 
terminal 
flo.ting. 


CHIP TYPE N15 


N-P-N SILICON TRANSISTORS 


• 
N15 is a 35 X 35-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in TO-39 and Silecft 
packages 


• 
For use in high-voltage 
amplifier 
circuits, especially 
in certain 
critical TV applications 


OBSERVEO VALUES 
PARAMETER 
CONOITIONS 
UNIT 


LOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base Breakdown Voltage 
IC % 100 "A, 
IE: 
0 
250" 
350 
V 


Collector-Emitter 
250" 
V 
VIBRICEO 
IC" 30 mA, 
IB: 
0, 
See Note 
1 
350 
Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base Breakdown Voltage 
IE: 
100 "A, 
IC: 
0 
7" 
10 
V 


ICBO 
Collector Cutoff Current 
VCB - 100 V, 
IE - 0 
<I 
50 
nA 


lEBO 
Emitter Cutoff Current 
VEB - 5V, 
IC - 0 
<0.1 
10 
nA 


VCE" 
25V, 
Ie - 5 mA 
I 
10 
70 
Static Forward Current 
I 
35 
200 
hFE 
VCE - 25 V, 
Ic-30mA 
See Note 1 
75 
Transfer 
Ratio 
I 
VCE" 
25V, 
le= 
l00mA 
20 
75 


VBE 
Base-Emitter Voltage 
VCE" 
25 V, 
Ie - 30mA, 
See Note 1 
0,7 
O,B5 
V 
COllector-Emitter 
VCElsat) 
IS=3rnA, 
IC' 
30 mA, 
See Note 1 
0.12 
I 
V 
Saturation 
Voltage 


hie 
Small-Signal Common-Emitter 


150 
n 
Input Impedance 


hIe 
Small-Signal Common-Emitter 
75 
Forward Current Transfer Ratio 


VCE"25V, 
Ic"30mA, 
f = 1 kHz 
Small-Signal 
Common-Emitter 
2x 
hre 
Aeverst!Voltage Transfer Ratio 
10-4 


hoe 
Small-Signal 
Common-Emitter 


30 
jJmho 
Output Admittance 


IT 
Transition Frequency 
VCE"25V, 
'C - 10 mA, 
t ""20 MHz 
30 
BO 
MHz 


Cobo 
Common-Base Open-Circuit 
VCB'10V, 
IE' 
0 
6 
pF 
Output Capacitance 


Cibo 
Common-Base Open-Circuit 


VEB' 
0.5 V, 
'c· 
0 
t = 1 MHz, 
50 
pF 
Input Capacitance 
See Notes 2 and 3 


Ccb 
Collector-Base Capacitance 
VCB-10V, 
IE - 0 
5 
10 
pF 


Ceb 
Emitter-Base Capacitance 
VEB' 
0.5 V, 
IC" 0 
50 
75 
pF 


tTrademark 
of Texas Instruments 
·These lIalues do not modify guaranteed limits for specific devices and do not justify operation in excess of absolute maximum ratings. 
NOTES; 
,. 
This parameter was measured using pulse techniques. tw - 300 Ji.s,duty cycle <; 2%. 
2. Capacitance measurements were made using chips mounted in TO·39 packages. 
3. Ccb and Ceb measurements 
employ a three·terminal capacitance bridge incorporating a guard circuit. The third electrode (emitter 
or collector, 
respectively) is connected 
to the guard terminal of the bridge. CabO and Cibo measurements are made with the third 
terminal floating. 
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CHIP TYPE N15 
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CHIP TYPE N15 


N-P-N SILICON TRANSISTORS 
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CHIP TYPE N15 
N-P-N SILICON TRANSISTORS 
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Cabo 
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NOTES: 
2. 
Capacitance 
measurementrwer. 
made using chips mounted 
in TO·39 
packages. 


3. 
Ccb and Cab measurements employ 
8 thr.e-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third electrode 
(emitter 
or collector, 
respectively) 
is connected 
to the guard terminal 
of the bridge. Cobo and Cibo me.lurements 
.r. 
made with 
the third 
terminal 
floating. 


CHIP TYPE N16 


N-P-N SILICON TRANSISTORS 


• 
N16 is an 11 X 15-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in TO-72 and Silectt 
packages 


• 
For use in high-frequency 
(nearly to 1 GHzl. low-noise amplifier 


circuits such as TV mixers and IF-amplifier 
stages 


OBSERVEO 
VALUES 
PARAMETER 
CONOITIONS 
UNIT 


LOW 
TYP 
HIGH 


V(BRICBO 
Collector-Base 
Breakdown 
VOltage 
IC' 
10l'A. 
IE' 
0 
30· 
60 
V 


COllector-Emitter 


IS· 
VIBRICEO 
IC' 
2mA. 
Is' O. 
See Note 1 
50 
V 
Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE'lOI'A, 
IC' 
0 
4· 
5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB-15V, 
IE - 0 
<0.1 
100 
nA 


Static 
Forward 
Current 
hFE 
VCE ·lOV. 
Ic"'2mA 
30 
70 
150 
Transfer 
Ratio 


VBE 
Base-Emitter 
Voltage 
VCE = 10V, 
Ie; 2 mA 
0.75 
V 


~Iel 
Small-Signal 
Common-Emitter 


VCE 'lOV, 
IC' 
2 mA, 
f", 
100 
MHz 
5 
9 
Forward 
Current 
Transfer 
Ratio 


Iviel 


Small-Signal 
Common-Emitter 
3 
mmho 
Input 
Admittance 


Ivlel 
Small-Signal 
Common-Emitter 


VCE' 
12 V, 
IC' 
2mA. 
f '" 45 
MHz 
70 
mmho 
Forward 
Current 
Transfer 
Ratio 


Ivoel 
Small-Signal 
Common-Emitter 
0.3 
mmho 
Output Admittance 


Ccb 
Collector-Base 
Capacitance 
VCB·10V, 
IE' 
0, 
f= 
1 MHz. 


0.45 
0.65 
pF 
See Notes 2 and 3 


Parallel-Equivalent 


rjep 
Common-Emitter 
0.9 
kn 


Short·Circuit 
Input 
Resistance 


VCE = 10V, 
IC' 
2mA, 
f-l0MHz 
Parallel-Equivalent 


'oep 
Common-Emitter 
60 
kn 


Short-Circuit 
Output 
Resistance 


rb'Cc 
Collector-Base 
Time 
Constant 
VCB'lOV, 
IE' 
-2 
mA, 
I' 
79.S MHz, 
14 
20 


See Note 
2 
ps 


F 
Spot 
Noise 
FitpJre 
VCE=lOV, 
Ie' 2mA, 
RG' 
50 n, 
3 
5 
dB 
f"" 
200 
MHz 


fTrademark 
of Texas 
Instru~nts 


~ 
••• values do not modify 
guaranteed 
limits 
for specific devices and do not justify 
operation 
in excess of absolute 
maximum 
fatings. 


NOTES: 
1. These parameters were measured using pulse techniques. 
tw - 300 
loll, duty 
cycle .-; 2%. 


2. 
Capacitance 
and rb'Cc me~$ur.m.nts were made using chips mounted 
in Si/ecl 
packages. 
3. 
Ccb measurement 
employs 
a three-terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
emitter 
is connected 
to the guard 


terminal of the bridge, 


• 
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N-P-N SILICON TRANSISTORS 
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FIGURE 6 


NOTES: 
1. 
This 
parameter 
was me.sured 
using 
pulse 
techniques. 
two 
•• 300 
JJs. duty 
cycle 
<; 2%. 
2. 
Capacitance 
and 
rb'Cc 
measurements 
were 
made 
using 
chips 
mounted 
in Silect 
peckeges. 
3. 
Ccb measurement 
employs 
a three-terminal 
capacitance 
bridge 
incorporating 
8 guard 
circuit. 
The emitter 
is connected 
to the guerd 
terminel 
of the 
bridge. 
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CHIP TYPE N17 
N-P-N SILICON TRANSISTORS 


• 
N17 is a 16 X 16-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in Silectt 
packages with base-emitter-collector 
lead 
configuration 


• 
For VHF/UHF 
RF/IF 
amplifiers 
requiring 
low feedback 
capacitance 
and forward-AGe 
characteristics 


OBSERVEDVALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBR)CBO 
Collector-Base Breakdown Voltage 
IC-10~A, 
IE = 0 
40· 
eo 
V 


Collector-Emitter 
30· 
VIBR)CEO 
IC'10mA, 
IB = 0, 
See Note 1 
80 
V 
Breakdown Voltage 


VIBR)EBO 
Emitter-Base Breakdown Voltage 
IE=10~A, 
IC' 
0 
4· 
5.5 
V 


ICBO 
Collector Cutoff Current 
VCB' 
10 V, 
IE - 0 
<0.1 
50 
nA 


VCE -10V, 
Ie = 4 mA 
I 
25 
100 


Static Forward Current 
I See Note 1 
hFE 
VCE - 10V, 
Ic"'8mA 
70 
Transfer 
Ratio 
I 
VCE'10V, 
Ic"" 
lOmA 
50 


VBE 
Base-Emitter Voltage 
VCE - 10V, 
Ie E 4 mA, 
See Note 1 
0.75 
0.84 
V 


Collector-Emitter 
VCElsatl 
IB = 0.4 mA, 
IC' 
4 mA 
1.0 
V 


Saturation 
Voltage 


IT 
Transition Frequency 
VCE'10V, 
Ic"'4mA. 
1= 100 MHz 
350 
600 
MHz 


Small-Signal Common-Emitter 
VCE -10V, 
IC'4 
mA, 
f '" 45 
MHz 
6 


Iv;el 
mmho 


Input Admittance 
VCE -10V, 
Ie - 4 mA, 
f = 200 MHz 
20 


Small-Signal Common-Emitter 
VCE - 10V, 
Ic'"'4mA, 
f "" 45 
MHz 
80 
105 


Iv!el 
Forward Current 
mmho 


Transfer .Admittance 
VCE - 10 V, 
le:li: 4 mA, 
f - 200 MHz 
60 
80 


Phase Angle of Small-Signal 
VCE'10V, 
Ic"'4mA, 
f "" 45 MHz 
-10· 
-18· 
-25· 
~Yfe 
Common-Emitter 
Forward Current 


Transfer Admittance 
VCE - 10 V, 
IC' 
4 mA, 
f'" 200 MHz 
-50· 
-60· 
-80· 


Small-Signal Common-Emitter 
VCE -10V, 
Ic-4mA, 
f '" 45 MHz 
0.32 


Ivoel 
Output Admittance 
mmho 


VCE -10V, 
Ic-4mA, 
f '" 200 MHz 
1.4 


Ccb 
Collector-Base Capacitance 
VeB-10V, 
IE' 
0, 
f= 
1 MHz, 
0.2 
0.4 
pF 
See Notes 2 and 3 


Cre, 
Common-Emitter 
Short-Circuit 
VCE = 10V, 
IC-1 
mA, 
f'" 
1 MHz. 
0.2 
0.4 
pF 
Reverse Transfer Capacitance 
See Note 2 


F 
Spot Noise Fi{PJre 
VCE = 10V, 
IC' 
3 mA. 
RG' 
50 n, 
3 
4 
dB 
I- 
200 MHz 


tTrademark 
of Texas Instruments 
~hese 
values do not modify guaranteed limits for specific devices and do not j~stify operation 
in excess of absolute maximum ratings. 


NOTES: 
1. These parameters were measured using pulse techniques. tw• 
300 Ils. dutY cycle 
C;; 2%. 
2. Capacitance measurements were made using chips mounted in Silect packages. 
3. Ccb measurement 
employs a three-terminal 
capacitance 
bridge incorporating 
a guard circuit. 
The emittet' is connected 
to the 
guard terminal of the bridge. 


• 
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CHIP TYPE N17 
N-P-N SILICON TRANSISTORS 
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NOTES: 
1. 
These 
parameters 
were 
measured 
using pulse 
techniques. 
tw - 300 
JlS, duty 
cycle" 
2%. 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in Silect 
packages. 
3. Ccb measurement employs 
8 three-terminal 
capacitance bridge 
incorporating 
8 guard circuit. 
The emitter 
is connected to the 
guard terminal of the bridge. 
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CHIP TYPE N18 
N-P-N SILICON TRANSISTORS 


• 
N18 is a 19 X 19-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in TO-18 and TO-46 packages 


• 
For use in low-level chopper 
circuits 
in inverted 
connection 
(collector 
and emitter 
terminals 
reversed). 
May also be used 
as a low-level amplifier 


OBSERVED VALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


Collector-Base 
120· 
VISRICSO 
'C'100"A, 
'E' 
0 
180 
V 
Breakdown 
Voltage 


Collector-Emitter 
60· 
VISRICEO 
le= 
lOrnA, 
IS' 
0, 
See Note 1 
75 
V 
Breakdown 
Voltage 


VII~RIESO 
Emitter-Base 
Breakdown 
Voltage 
IE'100"A, 
'c· 0 
18· 
22 
V 


ICES 
Collector 
Cutoff 
Current 
VCE • 25 V. 
VSE - 0 
<0.1 
10 
nA 


'ESO 
Emitter 
Cutoff 
Current 
VES - 15 V, 
IC = 0 
<0.1 
2 
nA 


'ECS 
Emitter 
Cutoff 
Current 
VEC' 
15V. 
VSC - 0 
<0.1 
2 
nA 


Static 
Forward 
Current 
VCE = 5 V, 
'C-l0"A 
30 
140 
hFE 
Transfer 
Ratio 
VCE = 5V. 
le= 
1 mA 
50 
210 
500 


Static 
Forward 
Current 
Transfer 
2 
4 
hFE(inv) 
Ratio 
(Inverted 
Connection) 
VEC= 5V, 
le=O.2mA 


VSE 
Base-Emittl;:r Voltage 
VCE - 5V, 
le= 
1 mA 
0.6 
0.8 
V 
Collector-Emitter 
VCElsatl 
IS = 0.5 mA, 
le= 
lOmA 
0.08 
0.15 
V 
Saturation 
Voltage 


Emitter-Collector 
Offset 
Voltage 
IS - 200 "A, 
IE' 
0 
0.2 
0.6 
VEC(olsl 
mV 
(Inverted 
Connection) 
IS = 1 mA, 
IE - 0 
0.5 
1.2 


Small-Signal 
Emitter-Collector 
IS - 
1 mA, 
IE - 0, 
f - 
1 kHz, 
8 
20 
n 
reclonl 
On-State 
Resistance 
le=100jolA 


IT 
Transition 
Frequency 
VCE-5V. 
IC'" 1 mA, 
f - 20 MHz 
20 
60 
MHz 


Ccb 
Collector-Base 
Capacitance 
VCS - 0, 
IE = 0, 
f- 
1 MHz, 
6 
12 
pF 
See Notes 2 and 3 


Ceb 
Emitter-Base 
Capacitance 
VES - O. 
IC - O. 
f:: 1 MHz, 
7 
12 
pF 
See Notes 2 and 3 


·These values do not modify 
guaranteed limits for sp,cific 
devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. These parameters were measured using pulse techniques. tw "" 300 jolS,dutY cycle'" 
2%. 
2. Capacitance measurements were made using chips mounted 
in TO-1S packages. 
3. Ccb and Ceb measurements employ a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third 
electrode 
(emitter 
or collector, 
respecti"ely) 
is connected to the guard terminal 
of the bridge. 
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CHIP TYPE N18 
N-P-N SILICON TRANSISTORS 
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CHIP TYPE N18 
N-P-N SILICON TRANSISTORS 
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NOTES: 
2. 
Capacitance 
me.surements 
were made using chips mounted 
in TO-1e 
packages. 


3. 
Ccb and 
Ceb measuremenb 
employ 
8 three-terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The third 
electrode 
(emitter 
or collector, 
respectively) 
is connected 
to the guard terminal 
of the bridge. 


CHIP TYPE N19 
N-P-N SILICON TRANSISTORS 


• 
N 19 is a 19 X 19-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in TO-5 and TO-1S packages 


• 
For use in medium-power 
switching 
and general purpose 
amplifier 
circuits 


OBSERVED VALUES 
PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


VlBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC·l0~A, 
IE = 0 
60· 
90 
V 


Collector-Emitter 
30· 
VlBRlCEO 
IC' 
10mA, 
lB' 
0, 
See Note 
1 
40 
V 
Breakdown 
Voltage 


VlBRlEBO 
Emitter·Base 
Breakdown 
Voltage 
IE -lO~A, 
'C- 
0 
5· 
7.5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB = 40 V, 
IE = 0 
<100 
250 
nA 


VCE' 
10 V, 
le= 
1 mA 
20 
45 


Static 
Forward 
Current 
VCE - 10 V, 
IC 
lOmA 
30 
70 
hFE 
Transfer 
Ratio 
VCE"0V, 
Ic-l50mA 
See 
Note 
1 
30 
B5 
VCE -10V, 
IC - 500mA 
20 
75 


IB"" 
15mA. 
IC --l50mA 
0.9 
1.3 
VBE 
Base-Emitter 
Voltage 
See 
Note 
1 
V 
Is""50mA. 
IC- 
500mA 
1.1 
2.6 


Collector-Emitter 
IB-15mA, 
IC' 
150mA 
0.25 
0.45 
VCElsatl 
See 
Note 
1 
V 


Saturation 
Voltage 
lB' 
50 mA, 
IC- 
SOOmA 
0.5 
1.6 
f,- 
Transition 
Frequency 
VCE - 20 V, 
IC - 20 mA, 
t = 100 MHz 
250 
350 
MHz 


Cobo 


Common-Bas.v 
Open-Circuit 
VCB - 10 V, 
IE' 
0, 
f -1 
MHz, 


4.5 
8 
pF 


Output 
Capacitance 
&e Note 2 


Cibo 
Common-Base 
Open-eircuit 
VEB = 0.5 V, 
IC- 0, 
f= 
1 MHz, 


24 
30 
pF 
Input 
Capacitance 
See 
Note 
2 


'cI 
Delay 
Time 
10 


t, 
Rise Tiffif' 
VCC· 
10V, 
Ie 
l'tl 150 mA, 
IB(1) - 
15 mA, 
12 


Storage 
Time. 
IBl21 - -15 mA, 
VBEloffl 
- -4.1 V, 
16 
ns 
ts 


Fall 
Time 
Figure 
1 Circuit 
8 
tt 


+These valuft 
do not modify 
guaranteed 
limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. 
The •• parameters were measured using pulse techniques. 
tw - 300 Jjs, duty 
cycle <: 2%. 
2. 
Capacitance 
measurements 
wa,e made using chips mounted 
in TO-S packages. 
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CHIP TYPE N20 
N-P-N SILICON TRANSISTORS 


• 
N20 is a 16 X 16-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in Silectt packages 


• 
For use in TV mixer and Non·AGe 
IF circuits 


OBSERVED VALUES 


PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


V(BRICBO 
Collector-Base 
Breakdown 
Voltage 
IC - 10 /'A, 
IE ~ 0 
45" 
70 
V 


V(BRICEO 
Collector-Emitter 
Breakdown 
Voltage 
'IC 
lOrnA, 
IB - 0, 
See Note 1 
45" 
65 
V 


V{BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE -lO"A, 
IC' 
0 
4" 
1;,5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB-25V, 
IE - 0 
<0.1 
50 
nA 


VCE - 15V, 
Ic-10mA 
30 
45 
150 


hFE 
Static 
Forward 
Current 
Transfer 
Ratio 
See Note 1 


VCE=15V, 
IC' 
30 mA 
30 
50 
150 


VCE = 15V, 
Ic-10mA 
0.73 
0.8 


VBE 
Base-Emitter 
Voltage 
See Note 1 
V 
VCE'15V, 
IC' 
30 mA 
0.77 


IS:' 
1 mA, 
Ic"'20mA 
0.5 
VCE(sat! 
Collector-Emitter 
Saturation 
Voltage 
See Note 
1 
V 


Is""2mA. 
IC' 
20 mA 
0.11 


"lei 
Small-Signal 
Common-Emitter 


VCE'15V, 
Ie'" lOrnA, 
f "" 45 MHz 
15 
Forward 
Current 
Transfer 
Ratio 


VCE'15V, 
IC' 
lOrnA, 
f = 100 MHz 
300 
650 
IT 
Transition 
Frequency 
MHz 


VCE - 15V, 
IC - 30 mA, 
t - 
100 
MHz 
300 
600 


IT(2! 
Ratio 
of Transition 
Frequencies 
VCE = 15V, 
ICO! - lOrnA, 
IC(21- 30 mA, 
0.65 
1.0 
1.3 
lTi1i 
f= 
100 
MHz 


Real Part 
of Small-Signal 
VCE = 15V, 
Ic=10mA. 
f - 45 MHz 
11 
Yielreal) 
mmho 


Common-Emitter 
Input 
Admittance 
VCE=15V, 
Ic'lOmA, 
f = 200 
MHz 
25 


tile I 
Small·Signal 
Common-Emitter 


VCE' 
15 V, Ic'lOmA, 
f: 45 MHz 
240 
mmho 
Forward 
Transfer 
Admittance 


<!>yle 


Phase Angle 
of Small--Signal 
Common-Emitter 
VCE"5V, 
IC= 
10mA, 
I' 
45 MHz 
40· 


Forward 
Transfer 
Admittance 


Real Part 
of Small--Signal 
VCE: 
15V, 
IC = 10 mA, 
f = 45 MHz 
0.15 
mmho 
Yael real) 
Common·Emitter 
Output 
Admittance 


Ccb 
Col!ector·Base 
Capacitance 
VCB: 
10V, 
IE -0, 
f- 
1 MHz, 
0.7 
1 
pF 
See Notes 
2 and 3 


Cies 


Parallel-Equivalent 
Common-Emitter 


VCE'15V, 
IC' 
lOrnA, 
I' 
45 MHz 
32 
pF 
Short·Circuit 
Input 
Capacitancet 


Coes 


Parallel-Equivalent 
Common-Emitter 


VCE'15V, 
IC' 
lOrnA, 
I' 
45 MHz 
2.4 
pF 


Short-Circuit 
Output 
Capacitancet 


fTrademark 
of Texas 
Instruments 
""his 
value 
dOBS not 
modify 
guaranteed 
limits 
for specific 
devices 
and does 
not 
justify 
operation 
in excess 
of absolute 
maximum 
ratings. 


tCiel 
and 
Coes are defined 
a. the 
imaginary 
parts 
of the 
smail-signal, 
common-amitter, 
short-circuit 
admittances 
divided 
by 2 711. 


NOTES: 
1. 
This parameter 
was measured 
using 
pulse 
techniques. 
tw ,. 300 }JS,duty 
cycle" 
2%. 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
In Sileer packages. 
3. 
Ccb 
measurement 
employs 
a three-terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
emitter 
is connected 
to 
the 
guard 
terminal 
of the bridge. 
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NOTES: 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in SHeer packages. 


3. 
Ccb 
measurement 
employ •• 
thr •• -terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
emitter 
is connected 
to the 
guard terminal 
of the bridge. 


CHIP TYPE N21 


N-P-N SILICON TRANSISTORS 


• 
N21 is an 18 X 18-mil, eptiaxial, 
planar, direct-contact 
chip 


• 
Available in Silect t packages 


• 
For low-noise, 
medium-current 
(to 100 mAl amplifier 
circuits 


OBSERVED VALUES 
PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC' 
10~A, 
IE·O 
SO- 
100 
V 


Collector-Emitter 
40- 
VIBRICEO 
Ie'" 
lOrnA, 
IS·O, 
See Note 1 
60 
V 
Breakdown 
Voltage 


VIBRJEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - lO~A, 
IC' 
0 
6- 
6.5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB - 30V, 
IE - 0 
<0.1 
100 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB=5V, 
IC- 0 
<0.1 
100 
nA 


VCE - 5 V, 
IC- 
10~A 
20 
240 


VCE - 5V, 
IC-l00~A 
40 
340 


Static Forward Current 
hFE 
VCE·5V, 
Ie'" 
1 mA 
50 
475 
1000 
Transfer 
Ratio 
VCE'5V, 
lC- 
lOrnA, 
See Note 
1 
60 
600 


VCE· 
5 V, 
Ic=100mA, 
See Note 1 
40 


VCE-5V, 
IC-100~A 
0.55 
0.65 


VBE 
Base-Emitter 
Voltage 
VCE·5V, 
le= 
1 mA 
0.6 
0.7 
V 


VCE - 5 V, 
Ie-lOrnA, 
See Note 1 
0.7 
O.S 


Collector·Emitter 


VCE(sat) 
IB"" 
1 mA, 
le= 
lOmA 
0.06 
V 
Saturation 
Voltage 


hie 
Small-Signal 
Common-Emitter 
115 
kn 


Input 
Impedance 


hfe 
Small-Signal 
Common-Emitter 
440 
Forward 
Current 
Transfer 
Ratio 


VCE' 
5 V, 
IC - 100 ~A, 
f = 1 kHz 


Smatl-Signal 
Common-Emitter 
30x 
hre 
Reverse Voltage Transfer Ratio 
10-' 


hoe 


Small-Signal 
Common-Emi 
tter 
11 
Ilmho 


Output 
Admittance 


fT 
Transition 
Frequency 
VCE=5V, 
IC= 
10mA, 
f= 
100MHz 
200 
330 
MHz 


Ccb 
Collector-Base 
Capacitance 
VCS-5V, 
IE·O, 
f-1 
MHz, 
3.5 
4.5 
pF 


See Notes 
2 and 
3 


Ceb 
Emitter-Base 
Capacitance 
VEB' 
0.5 V, 
IC· 
0, 
f= 
1 MHz, 


S 
16 
pF 


See Notes 
2 and 
3 


F 
Spot 
Noise 
Figure 
VCE-5V, 
IC· 
100 ~A, 
RG' 
10 kn, 
0.5 
2 
dS 
f:: 
1 kHz 


F 
Average 
Noise 
Figure 
VCE-5V, 
IC - 
100IlA, 
RG-10kn, 


0.5 
3 
dB 


Noise 
Bandwidth::: 
15.7 
kHz, 
See Note 
4 


tTrademark 
of Texas Instruments 


·These values do not modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess ef absolute maximum 
ratings. 


NOTES: 
1. These parameters were measured using pulse techniques. tw" 
300 jJS, duty 
cycle" 
2%. 


2. 
CapacItance measurements were made using chips mounted 
in Si/eel 
packages. 
3. 
Ccb and Ceb measurements 8fTlploy 8 three·terminal 
capacitance bridge incorperating 
a guard circuit. 
The third 
electrode (emitter 


or collector, 
respectively) 
is connected to the guard terminal 
ef the bridge. 


4. 
Average Noise Figure was measured in an amplifi.,- 
with response down 3 dB at 10 Hz and 10 kHz and a high.frequency 
roll·off 
of 
6 dB/octave. 
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NOTES: 
2. 
Capacitance me.surements 
wer. 
made using chips mounted 
in SHeett 
packages. 
3. 
Ccb and 
CIIb me.surements 
.-nploV a thr •• -terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The third 
electrode 
(emitter 


or collector. 
respecti",elV) 
is connected 
to the guard 
terminal 
of the bridge. 


5. 
To obtain 
reproducible 
results, 
these 
paramet.,. 
war. 
me.,ured 
with 
bias conditions 
applied 
for 18" than 
five seconds. 
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NOTES: 
1. 
These 
parameters 
were 
measured 
using pulse 
techniques. 
tw - 300 jJS. duty 
cycle 
to;2%. 


4. 
Average Noise Figure was measured in an amplifier with 
response down J dB at 10 Hz and 10 kHz and a high-frequency 
roll-off 
of 


6 dB/octave. 
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• 
N22 is a 10 X 15-mil, 
epitaxial, 
planar, 
expanded-contact 
chip 


• 
Available 
in TO-72, 
a short-can 
version 
of TO-7S, and Sileett 
packages 


• 
For use in high-frequency 
(to 1 GHz) amplifier 
and oscillator 
circuits 


CONOITIONS~ 


OBSERVEO VALUES 


PARAMETER 
UNIT 
LOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC - 100 "A, 
IE - 0 
30· 
35 
V 


Collector·Emitter 


12· 
VIBRICEO 
Ie = 4 mA, 
IB = 0, 
See Note 1 
25 
V 


Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - 100 "A, 
IC - 0 
3· 
4 
V 


'CBO 
Collector 
Cutoff 
Current 
VCB - 10 V, 
IE - 0 
0.1 
50 
nA 


Static Forward Current 
VCE 
1 V, 
Ie - 3 mA 
20 
95 
200 
hFE 


Transfer 
Ratio 
VCE = 10V, 
Ie - 4 mA 
30 
110 
225 


VBE 
Base-Emitter 
Voltage 
VCE - 10V, 
Ie - 4 mA 
0.75 
V 


Collector-Emitter 
VCE(satl 
Ie = 1 mA, 
le= 
lOmA 
0.1 
V 
Saturation 
Voltage 


IT 
Transition 
Frequency 
VCE = 10V, 
Ie - 4 mA, 
f - 
100 MHz 
500 
1100 
MHz 


Ivlel 


Small-Signal 
Common-Emitter 


VCE = 10V, 
Ie = 4 mA. 
1= 10MHz 
130 
mmho 


Forward 
Transfer 
Admittance 


~Iei'! 
Square 
of Common-Emitter 
I 1= 200 MHz 
10 


Forward 
Transmission 
Coefficient 
§ 
VCE = 10V, 
Ie = 4 mA 
I 1= 400 MHz 
dB 
5 


Ccb 
Collector-Base 
Capacitance 
VCB - 10V, 
IE = 0, 
f= 
1 MHz. 


0.6 
1.5 
pF 
See Note 2 


Ciep 


Parallel-Equivalent 
Common-Emitter 


15 


Short-Circuit 
Input 
Capacitance 
pF 


Coep 


Parallel-Equivalent 
Common-Emitter 


Short·Circuit 
Output 
Capacitance 
2 
pF 


Parallel-Equivalent 
Common-Emitter 
VCE'10V, 
IC ~ 4 mA, 
f'" 
10MHz 


'iep 
Short-Circuit 
Input 
Resistance 
400 
n 


Parallel-Equivalent 
Common-Emitter 
50 
kn 
'oep 
Short-Circuit 
Output 
Resistance 


rb'Cc 
Collector-Base 
Time 
Constant 
VCB - 10V, 
IE = -4 mA, 
I' 
79.B MHz 
B 
32 
ps 


F 
Spot 
Noise 
Figure 
VCE' 
10 V, 
IC - 2 mA, 
RG = 300 n, 


4 
6 
dB 


f = 100 
MHz 


tTrademark 
of Texas Instruments 
tAil 
dynamic 
characteristics were measured using chips mounted 
in Sileet 
packages. 
·These values do not modify 
gualanteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 
§ 15t. f2 is equal to the insertion power gain of the transistor 
alone. 


NOTES: 
1. These parameters were measured using pulse techniques. tw - 300 ~s. duty cycle" 
2%. 
2. 
Ccb measurement 
employs 
a three-terminal 
capacitance 
bridge 
incorporating 
a guard circuit. 
The emitter 
is connected 
to the 


guard terminal 
of the bridge. 


• 
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CHIP TYPE N22 
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COMMON·EMITTER INPUT REFLECTION COEFFICIENT, 
s;e 


and 
NORMALIZEO INPUT IMPEDANCE 
VCE = 10 V, ZG - ZL - 50 n + jO, TA - 2S 


oC 


Frequency 


Ie:: 
0.4 
mA 
le= 
1 mA 
le:4 
mA 
Ic=10mA 


~;el 
<Psie 
~;el 
4>sie 
~;el 
4>sie 
~;el 
4>sie 


l00MHz 
0.94 
21 
0.80 
26 
0.58 
40 
0.4~ 
570 


200 
MHz 
0.87 
-270 
0.72 
-330 
0.50 
_510 
0.35 
-790 


300 
MHz 
0.76 
-360 
0.63 
-430 
0.43 
-630 
0.30 
_1040 


400 
MHz 
0.69 
-440 
0.57 
-520 
0.36 
-840 
0.28 
-1230 


SOD MHz 
0.63 
-510 
0.51 
-620 
0.32 
_1000 
0.27 
-1450 


600 MHz 
0.59 
-590 
0.47 
-720 
0.29 
_117° 
0.28 
-1620 


700 
MHz 
0.53 
-680 
0.43 
-830 
0.28 
_134° 
0.30 
_1770 


• 


• 


CHIP TYPE N22 
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TYPICAL 
CHARACTERISTICS 


COMMON·EMITTER OUTPUT REFLECTION COEFFICIENT, 
'08 
and 
NORMALIZED 
OUTPUT IMPEDANCE 
VCE z 10 V, ZG a ZL a 50 n + iO, TA· 
ZS"C 


Frequency 
IC· 0.4 mA 
IC·l 
mA 
Ic·4mA 
Ic·l0mA 


~ool 
4>108 
~ool 
4>108 
~I 
4>108 
~I 
4>108 
ZOOMHz 
0.99 
4" 
0.97 
4" 
0.89 
3" 
0.87 
2" 


300 MHz 
0.98 
-8" 
0.95 
-7" 
0.88 
~" 
0.86 
-5" 


400 
MHz 
0.95 
11" 
0.93 
10 
0.87 
9" 
0.85 
8" 


500 MHz 
0.94 
-14" 
0.91 
-13" 
0.86 
-lZ" 
0.84 
-11" 


600 
MHz 
0.93 
17" 
0.90 
16" 
0.85 
IS" 
0.84 
14" 


700 
MHz 
0.92 
-21" 
0.88 
-ZO" 
0.85 
-20" 
0.83 
-19" 


CHIP TYPE N23 


N-P-N SILICON TRANSISTORS 


• 
N23 is a 26 X 26-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in TO-18, :rO-39, a short-can 
version of TO·78, and 


Silec tt packages 


• 
For use in general purpose 
amplifier 
and switching 
circuits 


OBSERVEDVALUES 
PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


V(BRICBO 
Collector-Base 
Breakdown 
Voltage 
IC = 100 "A, 
IE = 0 
90" 
165 
V 


Collector-Emitter 


70" 
V(BRICEO 
IC' 
10 mA, 
IB = 0, 
See Note 1 
B5 
V 
Breakdown 
Voltage 


V(BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE' 
100 "A, 
IC'O 
7" 
B.5 
V 


ICBO 
Collector Cutoff Current 
VCB-40V, 
IE -0 
<0.1 
10 
nA 


VCE -10V, 
IC-l00"A 
15 
40 


VCE -10V, 
Ie - lOmA 
30 
70 


StatIc Forward 
Current 
VCE -10V, 
Ic'150mA 
50 
80 
300 
hFE 
Transfer Ratio 
VCE"0V, 
IC' 
500mA 
See Note 1 
25 
55 


VCE -10V, 
IC' 
1 A 
10 
20 


VCE 
1 V, 
Ic-150mA 
15 
50 


VCE'10V, 
le-1OmA 
0.7 
1 


VBE 
Base-Emitter 
Voltage 
See Note 1 
V 


IB= 
15mA. 
Ic""l50mA 
0.B5 
1.3 


Collector·Emitter 
VCElsa11 
IB=15mA, 
Ic'l50mA, 
See Note 1 
0.1 
1 
V 
Saturation 
Voltage 


hie 
Small-Signal Common-Emitter 


100 
230 
1000 
n 
Input 
Impedance 


hfe 
Small-Signal Common-Emitter 
30 
80 
Forward Current Transfer Ratio 


VCE = 10 V, 
IC' 
10mA, 
f"" 
1 kHz 
Small-Signal Common-Emitter 
1 x 
5x 


h,e 
Reverse Voltage Transfer 
Ratio 
10-4 
10-' 


hoe 
Small-Signal Common-Emitter 
20 
120 Iolmho 
Output 
Admittance 


fT 
Transition 
Frequency 
VCE - 10 V, 
IC' 
50 mA, 
t· 20 MHz 
40 
120 
MHz 


Cobo 


Common·Base 
Open·Circuit 
VCB' 
10 V, 
IE '0, 
f- 
1 MHz, 


5.5 
pF 
Output 
Capacitance 
See Note 2 
15 


Cibo 
Common-Base 
Open·Circuit 
VEB = 0.5 V, 
IC'O, 
f:: 1 MHz, 


40 
60 
pF 
Input Capacitance 
See Note 2 


'd 
Delay Time 
2N2192 
3 


I, 
Rise Time 
VCC' 
7 V, 
IC llI:l150mA, 
Data 
6 


Is 
Storage Time 
VIN' 
7.5 V, 
VBB' 
7.5 V 
Sheet 
10 


ns 


If 
Fall Time 
Circuit 
3 


'd 
Delay Time 
22 


I, 
Rise Time 
VCC' 
10V, 
IC ~ 150 mA, 
IBl11 ~ 15mA, 
2B 


Storage Time 
IB(2)llI:l-15 
mA, 
VBE loffl :::.:-4.1 
V,See Figure 1 
530 
ns 
's 
If 
Fall Time 
53 


fTrademark 
of Texas Instruments 


·These values do not modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. These parameters were measured using pulse techniques. 
tw • 300 IlS, duty 
cycle < 2%. 


2. 
Capacitance measurements were made using chips mounted 
in TO·39 
packages. 


- 
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CHIP TYPE N23 
N-P-N SILICON 
TRANSISTORS 


1 "F 


INPUT~ 
lson 


10VT~ 


o V 
I 
I 
~ 
'on'" 
t-- 
'off -! 
I 
I 
I 
I 
---., 'd I-- I 
r-', -! 
I 
I 
I 
I 
--t 
t, r+- 
-.., 
tf t-- 


~ 


O% 
I 
~I 
10% 


I 
OUTPUT 


90% 
90% 


PARAMETER MEASUREMENT INFORMATION 


VCC· 
10 V 


NOTES: 
a. The 
input 
waveforms 
are supplied 
by 
a generator with 
the fOllowIng 
characteristics: 
Zout "" 50 n; for 
measuring td and 
tr• 


tw"'" 
10 ns, duty 
cycle'" 
2%; for 
measuring 
ts and 
tf. 
tw 
=::: 10 ,us, duty 
cycle'" 
2%. 


b. 
Waveforms are monitored 
on an oscilloscope with the following 
characteristics: 
tw 
<; 1 ns, Ain;> 
100 kn, Gin" 
7 pF. 


> 
.200 


~ 
180 
1 160 
1'40 


Iii 
120 
! 100 


~ 
80i 60 


~: 


~ 
0 
>" 
10 


I 
le·10mA 
TA" 2S"C 
Sft!Note 
1 


200 
• 
180 
~• 
180! 
140 
" 
'20 
J 
.00 


J 


80 


60· 
'0i 
20 


0 
0.1 
0.' 
I . 10 
<0 100 
<00 1000 


8j 
0." 
y 
0.1 


~ 
0.04 


!f.. to 
'S 
VCE-'OV--- 


~ 
0.1 


~ 
007 
~ 
~ 
0.04 


~ 
0.02 
~ 
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CHIP TYPE N23 


N-P-N SILICON TRANSISTORS 


fT vslC 


200 


'.0 
"'CE 
~ 10 V 


f -20MHI 


'60 
TA" 2SoC 


140 


'20 


'00 


.0 


60 


40 


20 


a 
0.1 
a.• 
10 
40 
'00 
;:1 01 
004 
~t 


Ie -0 


'-1 
MHI 


TA" 25·C 
See Note 2 


Vec" 
10 II 


YeEtoH,"" 
4.1 v 


TA" 25·C 
F'liure 1 C,rcull 
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18l\'''~ 


I---.Sl1J" 
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II 


'000 
700 


'00 


~ 


200 
~ '00 
~ 


70 
" 


40 


20 


Ie ·0 
f·' 
MHI 
TA -25"C 


SHNolf2 


a 


01 
0.2 
0.4 
0.7 
I 


Vea-Emilll!1'·alM: 
11011.-'0' 
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700 


.00 


200 
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70 


40 
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VBElolfJ 
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V 


TA -25 
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700 
700 
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10 II 
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Figure 
1 tUCu'l 
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~ 
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FIljure 
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Ie-Collector 
Cunent-mA 


FIGURE 14 
FIGURE 15 
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CHIP TYPE N24 
N-P-N SILICON TRANSISTORS 


• 
N24 is a 19 X 19-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in TO-5, TO-1B, TO-39, a short-can 
version of TO-7B, 
plastic dual-in-line 
quad, and Silecrt 
packages 


• 
For use in general purpose 
amplifier 
and medium-current 
switching 
circuits 


OBSERVEO VALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRlCBO 
Collector·Base 
Breakdown 
Voltage 
IC'lOO.A. 
IE' 
0 
80· 
100 
V 


Collector-Emitter 


35" 
VIBRICEO 
Ie'" lOrnA, 
18' 
O. 
See Note 1 
45 
V 
Breakdown 
Voltage 


V{BRIEBO 
Emitter-Base 
Breakdown 
Voltage 
Ie'" 
100iJ,A, 
IC' 
0 
6" 
6.5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB'50V, 
IE' 
0 
<1 
100 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB "4 V, 
IC' 
0 
<1 
100 
nA 


VCE: 
10 V, 
Ie· 
1mA 
20 
70 


Static Forward Current 
VCE "10V, 
Ie'" lOmA 
50 
100 
hFE 
Transfer 
Ratio 
VCE - 10 V, 
Ic-150mA 
See Note 1 
50 
120 
600 


VCE' 
10 V. 
IC" 500 mA 
20 
95 


'S-lSmA. 
'c·150mA 
0.95 
1 


VBE 
Base-Emitter 
Voltage 
See Note 
1 
V 
le- SOmA, 
IC - 500 mA 
1.15 


Collector-Emitter 
Ie'" 
15mA. 
Ie'" 150mA 
0.15 
0.3 
VCElsatl 
See Note 1 
V 
Saturation 
Voltage 
IB - 50 mA, 
IC - 500mA 
0.4 


hie 
Small-Signal 
Common-Emitter 
0.5 
2 
kn 
Input Impedance 


hfe 
Small-Signal 
Common-Emitter 
20 
75 
Forward 
Current 
Transfer 
Ratio 
VCE" 
10 V, 
'e·' mA, 
f'" 
1 kHz 


Small-Signal 
Common-Emitter 
O.8x 
6x 
h,. 


Reverse 
Voltage 
Transfer 
Ratio 
10-' 
10-4 


hoe 


Small-Signal 
Common·Emitter 


6 
20 IJmho 


Output 
Admittance 


fT 
Transition 
Frequency 
VCE' 
10 V, 
Ie· SOmA, 
f'"' 
100 
MHz 
100 
400 
MHz 


Cob<> 


Common-Base 
Open-Circuit 
VCB - 10 V, 
IE" 
0 
4.5 
12 
pF 
Output 
Capacitance 


f'" 
1 MHz, 


Gibo 
Common-Base 
Open-Circuit 
VEB" 
0.5 V, 
IC" 0 
See Notes 2 and 3 
20 
30 
pF 
Input Capacitance 


Ccb 
Collector-Base 
Capacitance 
VCB" 
10V, 
IE' 
0 
4.0 
pF 


td 
Delay 
Time 
VCC"30V. 
Ie ~ 150 mA. 
2N2218A 
5 


t, 
Rise Time 
IB(1) 
Ql15mA. 
VSEloff) 
•••-0.5 
V Data 
15 
Storage Time 
VCC"30V, 
Ie 
Ql 150mA, 
Sheet 
190 
ns 
ts 
If 
Fall 
Time 
IBI1I ~ 15 mA, 
IB(2) ~ -15mA 
Circuit 
23 


td 
Delay 
Time 
VCC'30V, 
Ic"=150mA. 
6 


I, 
Rise Time 
VSE(offl 
"t:l-4.1 V. SeeFigure 1 
15 


Storage Time 
VCC"30V, 
IClIlIl50mA. 
18(1)"" 
15mA. 
190 
ns 
Is 


tf 
Fall 
Time 
IBI21 ~ -15 mA 
23 


tTrademark 
of Texas 
Instruments 


·These values do not modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. These parameters were measured using pulse techniques. tw - 300 ~s, duty 
cycle" 
2%. 


2. 
Capacitance measurements were made using chips mounted 
in TO-5 packages. 
3. 
Ccb measurement 
employs 
a three-terminal 
capacitance 
bridge 
incorporating 
a guard circuit. 
The emitter 
is connected 
to the 


guard terminal 
of the bridge. Cobo and Cibo measurements are made with 
the third 
terminal 
floating. 


CHIP TYPE N24 


N-P-N SILICON TRANSISTORS 


1 ~F 


INPUT~ 
lson 


,oVT~ 


o V 
I 
I 
t-- ton ~ 
t--- 
toff 
--l 


I 
I 
I 
I 
-., 
td t-- I 
,..-ts --l 
I 
I 
I 
I 
~ 
I, r- 
-.,If I-- 


~ 


O% 
I 
~I 
'0% 


I 
OUTPUT 
90% 
90% 


VCC-VCElsatl 


IC 


NOTES: 
a. The 
input 
waveforms 
are supplied 
by 
a generator 
with 
the 
fOllowing 
characteristics: 
Zout"" 
50 n; for 
measuring 
td 
and 
t,.. 


tw 
== 200 
ns, duty 
cycle" 
2%; for measuring 
ts and tt. tw 
== 
10 ,Us, dutY cycle';;; 
2%. 
b. 
Waveforms Bre monitored 
on an oscilloscope 
with 
the following 
characteristics: 
tr ••• , ns, Rin " 
100 kn, Gin" 
7 pF, 


IE·Q 


Vcs·SO/ 
/ 


\,Ica'lOV 
-- 
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CHIP TYPE N24 
N-P-N SILICON TRANSISTORS 


24 


22 


20 


18 
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l 
10 
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•• 
2 
o 
0.1 0.2 0.4 0.71 
2 


500 
, 400 
~i JOO 
!~"'" 
.~ 
t 
100 
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II 
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-, 
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V 
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SH Notes 2 ,nd 3 
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70 
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20 
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400 
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FIGURE 12 


18(1) 
•. 
18l2l" 
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YIII 


'Blll'"-IBl2l" 
~ 
1": 


VCC-JOV 
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Figur.' 
Circuit 


Vcc,.3QV 
TA" 25~C 
Fillure 1 Circuit 


'"", 
! 
t= 
100 


~ 
70 


-" 
40 


NOTES: 
2. 
Capacitance measurements 
were made using chips mounted 
in TO-S packages. 


3. 
Ccb me.surement 
employs 
8 three-terminal 
capacitance 
bridge incorporating 
a guard circuit. 
The emitter 
is connected 
to the guard 


terminal 
of the bridge. Cobo and Clbo measurements are made with 
the third 
terminal 
floating. 


4. 
To avoid 
overheating 
the 
transistor. 
this 
parametlr 
was measured 
with 
bias conditions 
applied 
for 
less then 
5 seconds. 


CHIP TYPE N26 
N-P-N SILICON TRANSISTORS 


• 
N26 is a 10 X 12-mil, epitaxial, planar, expanded-contact chip 


• 
Available in Silectt packages 


• 
For use in high-frequency 
(to 500 MHz), low-noise, common-base 
amplifier circuits requiring forward AGe characteristics 


OBSERVEO VALUES 
PARAMETER 
CONOITIONS 
UNIT 
LOW 
TYP 
HIGH 


VISRICSO 
Collector-Base 
Breakdown 
Voltage 
IC'10~A, 
IE' 
0 
40· 
55 
V 


Collector-Emitter 
30· 
VISRICEO 
IC' 
10 mA, 
IS' 
0, 
See Note 1 
50 
V 
Breakdown 
Voltage 


VISRIESO 
Emitter·Base 
Breakdown 
Voltage 
IE -lO~A, 
IC - 0 
4· 
5.5 
V 


ICSO 
Collector 
Cutoff 
Current 
VCS - 10 V, 
IE - 0 
<1 
50 
nA 
Static Forward 
Current 
VCE'lOV, 
Ie::: 4 mA 
30 
100 
hFE 
Transfer 
Ratio 
VCE"0V, 
Ie"" 
lOrnA, 
See Note 
1 
SO 


VSE 
Base-Emitter 
Voltage 
VCE' 
10 V, 
IC' 
4 mA 
0.75 
O.S 
V 
VCE -lOV, 
Ic-10mA, 
See Note 1 
O.S 


Collector·Emitter 
'e - 0.4 mA. 
IC - 4 mA 
0.65 
VCE(satl 
V 
Saturation 
Voltage 
IB-1 
mA, 
Ic-10mA, 
See Note 
1 
2.5 


Transition 
Frequencv 
VCE '10V, 
Ie = 4 mA, 
f-1OOMHz 
450 
550 
IT 
MHz 


VCE' 
10 V, 
IC'lOmA, 
1'100 
MHz 
70 


Ceb 
Collector-Base 
Capacitance 
VCS-10V, 
IE - 0, 
1- 1 MHz, 
0.9 
pF 
See Notes 2 and 3 


Cee 
Collector-Emitter 
Capacitance 
VCE -lOV, 
IS -0, 
1=1 MHz, 
0.2 
0.3 
pF 
See Notes 2 and 3 


Square of Common-Base 
VCS' 
10 V, 
IE=-4mA. 
I I' 
200 MHz 
4 
~lbl2 
Forward 
Transmission 
Coefficientt 
ZG • ZL = 50 n + jO, 


If'" 
400 MHz 
dS 


See Note 2 
3 


F 
Spot Noise Figure 
VCE'lOV, 
IC = 3 mA, 
RG = 50 n, 
3 
4 
dB 
I' 
200 MHz 


tTrlldemark 
of Texas Instruments 
·These values do not modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


t~fbl2 
is equal to the insertion power gain of the transistor 
alone. 
NOTES: 
1. Thele parameters were measured using pulse techniques. tw '" 300 ~s. duty cycle" 
2%. 


2. 
Capacitance and s-parameter measurements were made using chips mounted 
in T1S125 
packages. 
3. 
Ccb and Cce measurements employ a three-terminal 
capacitance bridge incorpOrati~g 
a guard circuit. 
The third 
electrode 
(emitter 
or base, respectively) 
is connected 
to the guard terminal 
of the bridge. 
• 
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CHIP TYPE N26 
N-P-N SILICON TRANSISTORS 
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NOTES 
1. Thes. 
parameters 
were 
measured using pulse techniques. 
tw - 300 
j,l.I, 
duty 
cycle <; 2%. 
2. 
Capacitance 
and 
s-parameter 
m •• s.urements 
were m.cte using 
chips 
mounted 
In TtS125 
package,. 
3. 
Ccb 
end 
Cee me.surements 
employe 
three·terminal 
capacitance 
bridge 
incorporating. 
gu.rd 
circuit. 
The 
third 
electrode 
(emitter 


or bIKe, respectively) 
I. connected 
to the gu.rd 
termine' 
of the bridge. 


CHIP TYPE N26 
N-P-N SILICON TRANSISTORS 


COMMON·BASE 
INPUT 
REFLECTION 
COEFFICIENT, 
sib 


and 


NORMALIZeO 
INPUT IMPeOANCe 


VCB· 
10 V, ZG • ZL • 50 n + ;0. TA - 25°C 


Frequency 
le=-2mA 
le--4mA 
Ie = -6mA 
IEe-l0mA 


lsibl 
</>sib 
!';bl 
o'>sib 
lsibl 
tPsib 
lsibl 
IPsib 


100 MHz 
0.58 
1610 
0.73 
1620 
0.75 
1600 
0.42 
1600 


200 MHz 
0.61 
14~ 
0.73 
1490 
0.75 
1470 
0.44 
1540 


300 MHz 
0.62 
1320 
0.73 
1350 
0.74 
1350 
0.46 
148" 


400 MHz 
0.62 
1190 
0.73 
1230 
0.74 
1240 
0.49 
1400 


SOOMHz 
0.62 
1080 
0.73 
1130 
0.74 
1140 
0.52 
1310 


600 MHz 
0.63 
990 
0.73 
1030 
0.74 
1060 
0.56 
1220 


700 MHz 
0.63 
900 
0.73 
95 


0 
0.74 
98" 
0.60 
1130 


- 
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CHIP TYPE N26 
N-P-N SILICON TRANSISTORS 


COMMON-BASE 
OUTPUT 
REFLECTION 
COEFFICIENT, 
sob 


and 


NORMALIZED OUTPUT IMPEDANCE 


VCB -10 
V, ZG: 
ZL: 
50 n + ;0, TA' 
25°C 


Frequency 
Ie - -2mA 
Ie:: -4mA 
Ie = -6 mA 
Ie - -lOmA 


~obl 
¢sob 
~obl 
¢sob 
fobl 
4>sob 
fob I 
4lsob 
200 MHz 
0.99 
1° 
0.99 
1° 
0.99 
1° 
0.97 
1° 


300 MHz 
0.99 
_5° 
0.99 
_5° 
0.99 
_5° 
0.96 
-40 


400 MHz 
0.99 
-7" 
0.99 
_7° 
0.99 
_7° 
0.94 
_6° 


500 MHz 
0.98 
_11° 
0.98 
_110 
0.98 
_11° 
0.93 
_9° 


600 MHz 
0.96 
_140 
0.96 
_140 
0.96 
_14° 
0.91 
_11° 


700 MHz 
0.93 
_170 
0.93 
-17" 
0.93 
-17" 
0.88 
_13° 


CHIP TYPE N27 
N-P-N SILICON TRANSISTORS 


• 
N27 is an 18 X 18-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in Silecrt 
packages 


• 
For use in high-v~ltage 
amplifier 
circuits 


OBSERVEO VALUES 


PARAMETER 
CONOITIONS 
UNIT 


LOW 
TYP 
HIGH 


V(BRICBO 
Collector·Base 
Breakdown 
Voltage 
IC' 
100.A, 
IE' 
0 
160· 
190 
V 


Collector-Emitter 


140· 
V(BRICEO 
Ie"" 
1 mA, 
IB = 0, 
See Note 1 
190 
V 


Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - 
10 jJ.A. 
IC = 0 
6· 
7 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB = 100 V, 
IE = 0 
<0,1 
50 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB = 4 V, 
IC' 
0 
<0.1 
50 
nA 


VCE = 5 V, 
Ie:: 
1 mA 
50 
85 


Static 
Forward 
Current 
I 
hFE 
VCE = 5 V, 
IC"OmA 
50 
100 
250 
Transfer 
Ratio 
I 


See Note 1 


VCE - 5 V, 
Ie'" 
SOmA 
15 
35 


VBE 
Base-Emitter 
Voltage 
VCE - 5 V, 
Ie'" 
10 mA, 
See Note 1 
0.7 
1.0 
V 


Collector-Emitter 
IB - 
1 mA, 
Ie'" 
lOmA 
0.12 
0.2 
VCE(sat) 
V 
Saturation 
Voltage 
IB - 5 mA, 
Ie - 50 mA, 
See Note 1 
0.2 
0.3 


hie 
Small-Signal 
Common-Emitter 


360 
n 


Input 
Impedance 


hfe 
Small·Signal 
Common-Emitter 


50 
100 
250 


Forward 
Current 
Transfer 
Ratio 


VCE = 5V, 
Ie'" 
lOrnA, 
f'" 
1 kHz 
Small-Signal 
Common-Emitter 
1.2 
)( 
h,e 


Reverse 
Voltage 
Transfer 
Ratio 
10-4 


hoe 


Small-Signal 
Common-Emitter 
28 
Jolmho 
Output 
Admittance 


fT 
Transition 
Frequency 
VCE - 10V, 
IC- 
10mA, 
f = 20 
MHz 
100 
160 
MHz 


Collector-Base 
Capacitance 
VCB-10V, 
IE - 0, 
f - 
1 MHz, 
Ccb 
1.7 
4.5 
pF 
See 
Notes 
2 and 
3 


Ceb 
Emitter-Base 
Capacitance 
VEB = 0.5 V, 
IC' 
0, 
f = 1 MHz, 


13 
30 
pF 
See 
Notes 
2 and 
3 


1'Trademark of Texas Instruments 


·These values do nOt modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. 
This parameter was measured using·pulse techniques. tw • 300 ~s. duty cycle < 2%. 
2. 
Capacitance measurements were made using chips mounted In TO·92 
packages. 
3. 
Ccb and Ceb measurements employ 
a three-terminal 
capacitance bridge incorporating 
a guard circuit. The third electrode (emitter 


or collector, respectively) 
is connected to the guard terminal of the bridge. 
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CHIP TYPE N27 
N-P-N SILICON TRANSISTORS 
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NOTES: 
1. This parameter was measured using pulse techniques. 
tw 
= 300 ~S. duty cycle ~ 2%. 


2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in TO-92 
packages. 


3. 
Ccb and 
Ceb measurements 
employ 
a three-terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
third 
electrode 
(emitter 


or collector, 
respectively) 
is connected 
to the guard 
terminal 
fo the bridge. 


CHIP TYPE N28 


N-P-N SILICON TRANSISTORS 


• 
N28 is an 11 X 15-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in TO-72 and Silectt packages 


• 
For use in UHF amplifier, 
oscillator, 
and mixer circuits 
requiring'low 
noise and high gain 


OBSERVEO VALUES 
PARAMETER 
CONOITIONS 
UNIT 


LOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
'C = 10 _A, 
'E = a 
25· 
35 
V 


Collector-Emitter 
13· 
VIBRICEO 
Ie"'" 
2mA. 
'B = 0, 
See Note 
1 
20 
V 
Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
Ie - lOIJA, 
IC = a 
3· 
5.5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB - 6 V, 
IE - a 
<0.1 
10 
nA 


VCE " 6 V, 
Ie 
= 1 mA 
B5 


Static 
Forward 
Current 
VCE" 
6V, 
Ie = 5 mA 
20 
95 
300 
hFE 


Transfer 
Ratio 
VCE-6V, 
le-1OmA 
95 
See Note 1 


VCE • 6 V, 
Ie = 20 mA 
B5 


VCE - 6 V, 
Ie - 5 mA 
0.75 
0.95 
VBE 
Base-Emitter 
Voltage 
See Note 
1 
V 
VCE'6V, 
Ie - 20 mA 
O.B 


Collector-Emitter 
IB - 0.5 mA. 
Ie - 5 mA 
0.07 
VCE(sat) 
See Note 1 
V 
Saturation 
Voltage 
le-2mA, 
IC- 
20mA 
0.12 


IT 
Transition 
Frequency 
VCE • 6 V, 
Ie = 5 mA, 
f '" 400 
MHz 
1.0 
1.7 
GHz 


Square 
of Common-Emitter 
VCE - 6 V, 
le-1OmA• 


f'" 
400 
MHz 
11 


~lel2 
Forward 
Transmission 
Coefficientt 
ZG " ZL " 50 n + jO, 
dB 


See Note 2 
f::: 1 GHz 
3.5 


Ccb 
Collector-Base 
Capacitance 
VCB=6V, 
IE = a 
f:: 
1 MHz, 
0.2 
0.9 
pF 


Ceb 
Emitter-Base 
Capacitance 
VEB - 0.5 V, 
'C- 
0 
S~e Notes 
2 and 3 
2 
pF 


rb'Cc 
Collector-Base 
Time 
Constant 
VCB-6V, 
IE - -5 
mA, 
f:: 
79.8 MHz, 
8 
13 
See Note 
2 
ps 


VCB"6V, 
I RG - 100 n, 
f - 450 
MHz 
3.5 
6 
F 
Spot 
Noise 
Figure 
I RG - 50 n, 
dB 


IE=-2mA 
f - 
1 GHz 
6.5 


tTrademark 
of Texas Instruments 
·These values do not modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 
t ~fb f2 is eQual to the insertion power gain of the transistor 
alone. 


NOTES: 
1. These parameters were measured using pulse techniQues. tw 
'" 300 jJ.S, duty cycle (; 2%. 
2. 
Capacitance, rb'Cc, and s·parameter measurements were made using chips mounted 
in TO·72 packages. 


3. 
Ccb and Ceb measurements employ 
a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third 
electrode 
lemitter 
or collector. 
respectively) 
is connected to the guard terminal 
of the bridge. 
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N-P-N 
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CHIP TYPE N28 


N-P-N SILICON TRANSISTORS 
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NOTES: 
2. 
Capacitance, 
rb'Cc• 
and 
i-parameter 
measurements 
were 
made 
using 
chips 
mounted 
in TO·72 
packages. 
3. 
Ccb and C.b measurements employ a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third 
electrode (emitter 
or collector, 
respectively) 
is connected 
to the guard terminal 
of the bridge. 
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CHIP TYPE N28 
N-P-N 
SILICON 
TRANSISTORS 


COMMON·EMITTER 
INPUT 
REFLECTION 
COEFFICIENT, 
Sj. 
and 


NORMALIZED 
INPUT 
IMPEDANCE 


VCE - 6 V, ZG : 
ZL - 
50 n + ;0, T A - 2s"C 


FreqJ.lency 
Ie'" 
mA 
IC-4mA 
Ie ""'7 mA 
Ic·10mA 
~j.1 
If>sie 
~j.1 
lPsie 
~;.I 
4'sie 
~j.1 
cPsie 
100 MHz 
0.71 
53 
0.53 
46 
0.46 
-44" 
0.39 
44 


300 MHz 
0.55 
-61' 
0.33 
-65· 
0.27 
-62· 
0.25 
-62· 


500 MHz 
0.36 
-90· 
0.22 
-81· 
0.19 
-79· 
0.17 
-BO· 


700 MHz 
0.25 
-114· 
0.15 
-102· 
0.13 
-102· 
0.11 
-105· 


900 MHz 
0.18 
-145· 
0.10 
-137· 
0.09 
-140· 
0.08 
149· 


l100MHz 
0.16 
176· 
0.10 
176· 
0.09 
166· 
0.09 
160· 


1300 MHz 
0.17 
139· 
0.13 
132· 
0.13 
130· 
0.12 
129· 


1500 MHz 
0.21 
113· 
0.17 
110· 
0.17 
107· 
0.17 
106· 


1700 MHz 
0.25 
93· 
0.21 
91· 
0.21 
90· 
0.20 
90· 


1900 MHz 
0.29 
77· 
0.25 
76· 
0.24 
76· 
0.23 
76· 


CHIP TYPE N28 


N-P-N SILICON TRANSISTORS 


COMMON·EMITTER OUTPUT REFLECTION COEFFICIENT, 
Soe 


and 
NORMALIZED OUTPUT IMPEDANCE 
VCE 
& 6 V, ZG • ZL = 50 n + jO, TA - 2S-C 


Frequency 
le"'l 
mA 
IC-4mA 
IC=7rnA 
Ie -lOmA 


~oel 
<Psoe 
~oel 
4>soe 
~oel 
4>soe 
~oel 
4>_ 


100 MHz 
0.97 
5" 
0.93 
6- 
0.91 
6- 
0.90 
6- 


300 MHz 
0.93 
-13- 
0.89 
_130 
0.88 
-13- 
0.87 
-13- 


500 MHz 
0.90 
-20- 
0.88 
-19- 
0.85 
-19- 
0.84 
-19- 


700 MHz 
0.87 
-27- 
0.84 
-26- 
0.83 
-26- 
0.82 
-26- 


900 MHz 
0.85 
-35" 
0.82 
-33" 
0.80 
-33- 
0.79 
-33- 


1100 MHz 
0.83 
-43" 
0.79 
-41- 
0.78 
-41- 
0.77 
-41- 


1300 MHz 
0.80 
-52" 
0.77 
-49- 
0.75 
-48- 
0.74 
-48" 


1500 MHz 
0.76 
-6<f' 
0.74 
-57" 
0.73 
-56- 
0.72 
-56- 


1700 MHz 
0.73 
-69- 
0.72 
65- 
0.71 
-65- 
0.70 
-65- 


1900 MHz 
0.71 
-79- 
0.71 
_740 
0.70 
_740 
0.69 
-74- 


III 


• 


CHIP TYPE N29 
N-P-N SILICON TRANSISTORS 


• 
N29 
is a 10 X 12-mil, 
epitaxial, 
planar, 
expanded-contact 
chip 


• 
Available 
in Silectt 
packages 


• 
For VH F mixers 
and I F amplifiers 
not 
requiring 
AGe 


characteristics 


OBSERVEO VALUES 
PARAMETER 
CONOITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRICBO 
COllector-Base 
Breakdown 
Voltage 
IC' 
WO_A, 
IE·O 
45- 
75 
V 


Collector-Emitter 
30- 
VIBRICEO 
Ie'" 
1 mA, 
lB' 
0, 
See Note 1 
55 
V 
Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE' 
100 _A, 
IC· 
0 
4- 
5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB-30V, 
IE - 0 
<0.1 
50 
nA 


Static 
Forward 
Current 
VCE -15V, 
IC 
1 mA 
20 
65 
hFE 
Transfer 
Ratio 
VCE-15V, 
Ie-lOrnA, 
See Note 1 
25 
75 


VBE 
Base-Emitter 
Voltage 
VCE-15V, 
Ie:: 
10 mA, 
See Note 1 
0.55 
0.8 
0.95 
V 


COllector-Emitter 
VCE(satl 
IS=3mA, 
Ie = 30 mA 
0.15 
0.5 
V 
Saturation 
Voltage 


IT 
Transition 
Frequency 
VCE' 
15 V, 
Ie'" lOrnA, 
f= 
l00MHz 
600 
800 
MHz 


ITI21 
Ratio 
of Transition 
Frequencies 
VCE=15V, 
'CI1I -15mA, 
ICI21 - 20 mA, 
0.66 
0.85 
fTi1) 
f'" 
100 MHz 


VCE' 
10V, 
IC' 
4 mA 
12 


~f.12 
Square 
of Common-Emitter 
ZG :: ZL '" 50 n + jD, 
Ie =. 8 mA 
12.5 
d8 
Forward 
Transmission 
Coefficientt 
f:: 200 
MHz, 
See Note 2 
Ie'" 15mA 
13 


Ccb 
Collector-Base 
Capacitance 
VC8 
10 V, 
IE 
0 
f - 
1 MHz, 
0.30 
0.36 
pF 


C.b 
Emitter-Base 
Capacitance 
VE8 • 0.5 V, 
IC - 0 
See Notes 
2 and 3 
1.8 
pF 


VC8-15V, 
IE - 
4mA, 
f 
79.8 MHz, 


rb'Cc 
Collector-Base 
Time 
Constant 
7 
10 
ps 
See Note 
2 


F 
Spot 
Noise 
Figure 
VCE-15V, 
IC - 4 mA, 
RG - son, 
4 
5 
d8 
f:: 200 
MHz 


tTrademark 
of Texas Instruments 
tThese values do not modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


:t: Iste f2 is equal to the insertion power gain of the transistor alone. 
NOTES: 
1. These parameters were measured using pulse techniques. tw ., 300 JolS, duty cycle" 
2%. 


2. 
Capacitance, rb'Cc, and s-parameter measurements were made using chips mounted 
in TIS126 
packages. 
3. Ccb and Ceb measurements employ a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third 
electrode (emitter 
or collector, 
respectively) 
is connected to the guard terminal of the bridge. 
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CHIP TYPE N29 
N-P-N SILICON TRANSISTORS 


COMMON·EMITTER INPUT REFLECTION COEFFICIENT, ';e 


and 


NORMALIZED 
INPUT 
IMPEDANCE 


VCE'" 
10 V. 
ZG 
"" ZL 
'" 50 
H + jO. T A = 25 


uC 


Frequency 
Ic'"'4mA 
IC· 
8 mA 
Ic·15mA 
~i.1 
o1>sie 
~;.I 
4lsie 
~i.1 
«t>sie 


100 
MHz 
0.50 
-107" 
0.37 
_121° 
0.41 
-131· 


200 
MHz 
0.45 
-129· 
0.41 
_145° 
0.44 
-155· 


300 
MHz 
0.45 
-153· 
0.46 
-169· 
0.50 
_1760 


400 
MHz 
0.46 
-165· 
0.49 
175· 
0.54 
1710 


500 
MHz 
0.48 
_1780 
0.53 
165· 
0.58 
158" 


600 MHz 
0.52 
162· 
0.56 
155· 
0.61 
149· 


700 
MHz 
0.56 
1500 
0.60 
144· 
0.64 
1400 


800 MHz 
0.61 
1390 
0.65 
134· 
0.68 
130· 


CHIP TYPE N29 
N-P-N SILICON TRANSISTORS 


COMMON·EMITTER 
OUTPUT 
REFLECTION 
COEFFICIENT. 
Soe 
and 
NORMALIZEO 
OUTPUT 
IMPEOANCE 
VCE:: 
lOV, 
ZG"'Zl:E:50S2 
+jO. TA '"'25 C 


Frequency 
Ic""4mA 
Ic=8mA 
IC·15mA 


~oel 
4>500 
~I 
4>_ 
~I 
4>500 


100 
MHz 
0.96 
-2:' 
0.95 
-2:' 
0.93 
-2:' 


200 
MHz 
0.95 
-6' 
0.95 
-6' 
0.93 
-5' 


300 
MHz 
0.94 
-9' 
0.94 
-9' 
0.9Z 
-9' 


400 MHz 
0.93 
-12' 
0.93 
-12:' 
0.92 
-12:' 


500 MHz 
0.92 
-11' 
0.92 
-11' 
0.92 
-11' 


600 MHz 
0.91 
-21' 
0.91 
-21' 
0.91 
-21' 


700 MHz 
0.90 
-21' 
0.90 
·-27' 
0.90 
-21' 


800 MHz 
0.88 
-32:' 
0.88 
-32:' 
0.88 
-32:' 


• 


• 


CHIP TYPE N30 
N-P-N SILICON TRANSISTORS 


• 
N30 is a 10 X 12-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in Silecl t packages 


• 
For use in VH F/UH F common-base 
oscillator 
and amplifier 
circuits 


OBSERVEO VALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VCBR)CBO Collector-Base 
Breakdown 
Voltage 
IC = 100 ~A, 
IE = 0 
40· 
55 
V 


Collector-Emitter 
25· 
VCBRICEO 
Ie"" 
1 mA, 
IB = 0, 
See Note 1 
40 
V 
Breakdown 
Voltage 


VCBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - lO~A, 
IC - 0 
4· 
5.5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB-25V, 
IE - 0 
<0.' 
100 
nA 
Static Forward 
Current 
VCE = 10 V, 
Ie = 4 mA 
I See Note 1 
60 
150 
hFE 
Transfer 
Ratio 
VCE 
10V, 
IC 
lOmA 
155 


VBE 
Base-Emitter 
Voltage 
VCE - 10 V, 
Ie - 4 mA, 
See Note 1 
0.75 
0.9 
V 


Collector-Emitter 


VCECsatl 
'B = 1 mA, 
Ie"" 
lOrnA, 
See Note 1 
0.1 
0.5 
V 
Saturation 
Voltage 


VCE = 10 V, 
IC"'4mA, 
f::: 
100 MHz 
0.8 


IT 
Transition 
Frequency 
GHz 


VCE - 10 V, 
Ie"" 
lOrnA, 
f - 400 
MHz 
1.8 


~tej2 
Square 
of Common-Emitter 
VCE - 10V, 
Ic""4mA. 
1= 400 MHz, 


10 
dB 


Forward 
l:ransmission 
Coefficient 
* 
See Note 
2 


Ceb 
Collector-Base 
Capacitance 
VCB = 10 V, 
IE = 0 
I t= 1 MHz, 
0.6 
0.9 
pF 


Cee 
Collector-Emitter 
Capacitance 
VCE -10V, 
18- 0 
I See Notes 2 and 3 
0.3 
0.4 
pF 


fb'Cc 
Collector-Base 
Time 
Constant 
VCB - 10V, 
IE - -10 
mA, 
1- 79.8 MHz, 


6 
9 


See Note 
2 


ps 


tTrademark 
of Texas Instruments 


-These values do not modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


*" \ltel2 is equal to the insertion 
power gain of the transistor alone. 


NOTES: 
1. These parameters were measured using pulse techniques. tw = 300 IJS, duty 
cycle <; 2%_ 


2. 
Capacitance, rb'Cc, and s-parameter measurements were made using chips mounted 
in SHeet packages. 
3. 
Ccb and Cce measurements. employ a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third 
electrode 
(emitter 


or base, respectively) 
is connected to the guard terminal 
of the bridge. 


CHIP TYPE N30 


N-P-N SILICON TRANSISTORS 
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CHIP TYPE N30 
N-P-N 
SILICON TRANSISTORS 
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FIGURE 5 


VCE = 10 V 
ZG = ZL = SO 12 + jO 
TA = 2SoC 
See Note 2 


f-Frequeney-GHz 


FIGURE 7 


CD" 
-10 
.!. 
;; 
-12 
.<3 
~ 
-14 
0u 
t: 
-16 
0.~ 
-18 
.~ 


t: 
-20 
~ 
f- 


G> 
-22 


G>>" 
-24 
a: 
b 
-26 
G> 
'" 
::l 
-28 
CT 
en 
I 
-30 
'lL~ 
0.1 
.!!!. 


IC = 12 mA 
IC = 20 mA 


f-Frequeney-GHz 


FIGURE 8 


NOTES: 
2. 
Capacitance, 
'b·Cc. 
and s-peramater 
measurements 
war. 
mad. 
using 
chips 
mounted 
in Silect 
packages. 


3. 
Ccb and Cee measurements employ 
8 three-terminal 
capacitance bridge incorporating 
8 guard circuit. 
The third .I~trod. 
(emitter 


or base, respectively) 
is connect~ 
to the guard terminal 
of the bridge. 


CHIP TYPE N30 
N-P-N 
SILICON TRANSISTORS 


COMMON·EMITTER 
INPUT 
REFLECTION 
COEFFICIENT, 
sie 


and 


NORMALIZED INPUT IMPEDANCE 


VCE' 
10 V, ZG - ZL - 50 n + jO,TA = 25°C 


Frequency 
Ie·' 
mA 
IC-4mA 
IC'S 
mA 
Ie - 12 mA 
Ie· 20 mA 
~;.I 
I,bsie 
~;.I 
/Psis 
~;.I 
4'sie 
~;.I 
tPsie 
10;.1 ~. 


300 MHz 
0.60 
_46° 
0.35 
_55° 
0.25 
_64° 
0.20 
_73° 
0.'6 
_'39° 


500 MHz 
0.43 
_60° 
0.24 
_66° 
0.'5 
_82° 
0.'2 
_101° 
0.'8 
,soo 


700 MHz 
0.33 
_7'° 
0.'5 
_84° 
0.09 
-119° 
0.09 
_'66° 
0.23 
'48° 


900 MHz 
0.23 
_89° 
0.08 
_122° 
0.08 
17'° 
0.13 
145° 
0.30 
1270 


1,00MHz 
0.15 
_118° 
0.09 
164° 
0.'5 
'32" 
0.20 
122° 
0.36 
113° 


1300 MHz 
0.12 
_'68° 
0.'6 
1260 
0.23 
115° 
0.28 
1070 
0.44 
100° 


1500 MHz 
0.17 
'44° 
0.24 
110° 
0.3' 
'03° 
0.35 
98° 
0.49 
92° 


'700 
MHz 
0.25 
'22° 
0.33 
'00° 
0.38 
96° 
0.43 
91° 
0.56 
85° 


,goo MHz 
0.35 
'09° 
0.41 
93° 
0.46 
89° 
0.50 
85° 
0.6' 
79° 


• 


III 


CHIP TYPE N30 
N-P-N SILICON TRANSISTORS 


COMMON·EMITTER 
OUTPUT 
REFLECTION 
COEFFICIENT, 
'00 


and 


NORMALIZED 
OUTPUT 
IMPEDANCE 


VCE'"' 
10 
V, 
ZG 
::E ZL 
'"' 50 n + jO, T A = 2SoC 


Frequency 
le·l 
mA 
IC-4 
mA 
Ie-SmA 
IC·12mA 
IC - 20 mA 


~oel 
~soe 
~oel 
~soe 
~oel 
~soe 
~oel 
~soe 
~oel 
~soe 
l00MHz 
0.94 
-7- 
0.83 
6- 
0.83 
5- 
0.82 
-5- 
0.84 
-7" 


300 MHz 
0.86 
_120 
0.79 
-10- 
0.79 
-9- 
0.79 
-9- 
0.80 
-10- 


500 
MHz 
0.82 
-16- 
0.75 
_130 
0.74 
-13- 
0.74 
-13- 
0.77 
-13- 


700 
MHz 
0.79 
-20- 
0.71 
-18- 
0.70 
-17" 
0.69 
-17- 
0.72 
-18- 


900 
MHz 
0.76 
-24- 
0.68 
-22" 
0.67 
_210 
0.67 
-21- 
0.70 
-22- 


1100 MHz 
0.73 
-29- 
0.66 
-26- 
0.65 
-25- 
0.65 
-25- 
0.67 
-27- 


1300 
MHz 
0.71 
-34- 
0.64 
_310 
0.63 
-29- 
0.63 
-30- 
0.65 
-32- 


1500 MHz 
0.70 
-39- 
0.62 
-36- 
0.61 
-35- 
0.61 
-35- 
0.63 
-39- 


1700 
MHz 
0.68 
-45- 
0.61 
-42- 
0.59 
-41- 
0.59 
-41- 
0.62 
-47" 


1900 
MHz 
0.68 
-52- 
0.60 
-49- 
0.59 
-48" 
0.59 
-48- 
0.62 
-55~ 


CHIP TYPE N31 
N-P-N SILICON TRANSISTORS 


• 
N31 is a 26 X 26-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in TO-39 and Silectt 
packages 


OBSERVED 
VALUES 
PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


V,BRICBO 
Collector-Base 
Breakdown 
Voltage 
'C·lOO.A, 
'E' 
0 
250" 
350 
V 


Collector-Emitter 


250· 
V,BRICEO 
Ie'" lOrnA, 
'B' 
0, 
See Note 1 
350 
V 


Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
'E' 
100.A, 
'C, 
0 
6· 
9.5 
V 


'CBO 
Collector 
Cutoff 
Current 
VCB-l00V, 
IE = 0 
<0.1 
50 
nA 


VCE-l0V, 
Ie - 4 mA 
20 
165 
Static 
Forward 
Current 


hFE 
VCE 
10V, 
Ie - 20 mA 


: 
See Note 1 


30 
185 
300 
Transfer 
Ratio 
VCE - 10 V, 
Ie:: 
40 mA 
30 
150 
200 


VBE 
Base-Emitter 
Voltage 
VCE - 10 V, 
Ie - 20 mA, 
See Note 1 
0.7 
1 
V 


Collector-Emitter 
VCElsatl 
'B' 
2mA, 
'C, 
20 mA, 
See Note 1 
0.11 
1 
V 
Saturation 
Voltage 


fT 
Transition 
Frequency 
VCE' 
20V, 
'c· 20 mA, 
f'" 
20 MHz 
70 
125 
MHz 


Ccb 
Collector-Base 
Capacitance 
VCB·l0V,. 
'E' 
0 
I f· 
1 MHz, 
2.5 
3.5 
pF 


Cob 
Emitter·Base 
Capacitance 
VEB - 0.5 V, 
'C'O 
I See Notes 2 and 3 
25 
pF 


tTrademark 
of Texas Instruments 
·These values do not modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. This parameter was measured using pulse techniques. tw - 300 lAS, duty cycle" 
2%. 
2. 
Capacitance measurements were made using chips mounted 
in TO-39 packages. 


3. 
Ccb and Ceb measurements employ a three-ter~inal 
capacitance bridge incorporating 
a guard circuit. 
The third electrode (emitter 
or collector, 
respectively) 
is connected to the guard terminal of the bridge. 
• 


• 


CHIP TYPE N31 
N-P-N SILICON TRANSISTORS 
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NOTES: 
1. 
This parameter 
was measured using pulse techniques. 
tw - 300 J.Is,dutY cycle <: 2%. 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in TO-39 
packages. 
3. 
Ccb 
and 
Cab 
measurements 
employ 
a three-terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
third 
electrode 
(emitter 
or collector, 
respectively) 
is connected 
to the 
guard 
terminal 
of the 
bridge. 


CHIP TYPE Pll 
P-N-P SILICON TRANSISTORS 


• 
P11 is a 13 X 21-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in TO-1S packages 


• 
For use in high-speed, 
medium-current 
switching 
circuits 


OBSERVEDVALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC: 
-10 ~A, 
IE: 
0 
-18· 
-30 
V 


VIBRICEO 
Collector-Emitter 
-12· 
IC: -10 mA, 
IB: 0 
See Note 1 
-17 
V 


Breakdown 
Voltage 


VIBRlEBO 
Emitter-ease 
Breakdown 
Voltage 
IE' 
-10 ~A, 
IC- 0 
-5" 
-7.5 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB - -10 V, 
IE' 
0 
-<0.1 
-10 
nA 


VCE - -0.5 V, 
IC'-10mA 
40 
75 
200 
Static 
Forward 
Current 
VCE - -0.5 V, 
See Note 1 
30 
60 
hFE 
Transfer 
Ratio 
Ie - -30 mA 


VCE - -1 V, 
Ie = -100 
mA 
10 
40 


IB= 
-1 
mA, 
IC' 
-10mA 
-0.75 
-0.8 
-1.0 
VBE 
Base-Emitter 
Voltage 
See Note 1 
V 
IB: 
-lOrnA, 
Ie:::: 
-100 
mA 
-1 
-1.25 


Collector·Emitter 
18""-1 
mA. 
Ic"'-10mA 
-0.07 
-0.15 
VCElsa'l 
See Note 1 
V 
Saturation 
Voltage 
Ie - -lOrnA, 
Ie" -100 mA 
-0.25 
0.5 


VCE: -1 V, 
Ic=-lOmA, 
f'" 
100 
MHz 
600 
fT 
Transition 
Frequency 
MHz 
VCE' 
-10 V, 
Ie'" -10 mA, 
f· 
100 
MHz 
400 


Cobo 
Common-Base 
Open-Circuit 
VCB--5V, 
IE - 0, 
f- 
1 MHz, 


3.3 
6 
pF 
Output 
Capacitance 
See Note 
2 


Cibo 
Common-Base 
Open-Circuit 
VEB' 
-0.5 V, 
IC' 
0, 
f= 
1 MHz, 
3.1 
6 
pF 


Input 
Capacitance 
See Note 2 


td 
Delay 
Time 
VCC'-3V, 
Ic~-10mA. 
2N3576 
9 


t, 
Rise Time 
IS(1)""'-1 mA. 
VSEloffl 
"'"0 
Data 
12 
ns 
ts 
Storage 
Time 
VCC--3V, 
IC"'" 
-10mA, 
Sheet 
23 


If 
Fall 
Time 
IStU 
.••••-1 
mA, 
IS(2) 
••••1 mA 
Circuit 
16 


Id 
Delay 
Time 
25 


" 


Rise Time 
VCC=-3V, 
IC"'" 
-10 
mA. 
ISI11 
"'" -1 
mAt 
12 


Storage 
Time 
IBI21 ~ 1 mA, 
VSEtoffl 
.••••4.1 
V. 
See Figure 
1 
23 
ns 
Is 


'f 
Fall 
Time 
16 


tThese 
values 
do not 
mOdify 
guaranteed 
limits 
for specific 
devices 
and do not justify 
operation 
in excess 
of absolute 
maximum 
ratings. 


NOTES; 
1. 
These 
parameters 
were 
measured 
using 
pulse 
techniques. 
tw - 300 
~s, duty 
cycle" 
2%. 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in TO·1S 
packages. 


• 


• 


CHIP TYPE P11 
P-N-P SILICON TRANSISTORS 


1 ~F 


INPUT o--r-1 
lson 


5 volts 


IB 


vee-VeEI,atl 


Ie 


ICBO vs TA 
VBe vs1e 
VCElsad 
vs Ie 


-100 
-2.0 
> 
-1 
IE -0 
~" 
10 
~ 
-IB '. 


-0.7 
f 
> 
g 


-0.4 
I 
-.. 
t 
! 
~ 
~ 
~ 
~ 


a 
"CB"-10V 
E 
-0.1 


• 
~ 
$ 
.i 
Vca· 
5V 
1 
~ 
y 
-0.1 
~ 
l-0.02 
: 


-0.01 
" 


-O.ol 


25 
50 
75 
.00 
125 
!50 
-I. 
-100 
!< 
-0.1 
-.. 
-'00 
-'000 
TA-Free A,r Temper.tur.-·C 
le-CoU.etor ClKf.n1-mA 
lc-ColleC10r 
C•• ,eot-mA 


FIGURE S 
FIGURE 6 
FIGURE 7 


CHIP TYPE P11 
P-N-P SILICON TRANSISTORS 
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NOTES: 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
In TO-18 
packages. 


3. 
Ccb 
measurement 
emplovs 
a three-termlna' 
capacitance 
bridge 
Incorporating 
a guard 
circuit. 
The 
emitter 
Is connected 
to 
the 


guard tarminal of the bridge. Cabo me.suremant 
is made with the third terminal floating. 
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• 
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CHIP TYPE P12 
P-N-P SILICON TRANSISTORS 


• 
P12 is a 26 X 26-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in TO-39 or plastic dual-in-line 
quad packages 


• 
For use as a high-speed, 
high-current 
memory-core 
driver 
or other medium-current 
(to 1.5 A) switching 
circuits 


OBSERVED VALUES 


PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VISRICSO 
Collector-Base 
Breakdown 
Voltage 
IC = -10 
~A, 
IE = 0 
-40· 
-70 
V 


Collector-Emitter 
-40· 
VISRICEO 
Ic=-lOmA. 
IS = 0, 
See Note 1 
-50 
V 


Breakdown 
Voltage 


VISRIESO 
Emitter-Base 
Breakdown 
Voltage 
IE = -10 
~A, 
IC - 0 
-5· 
S 
V 


'CSO 
Collector 
Cutoff 
Current 
VCS" 
-20V, 
IE' 
0 
-10 
-100 
nA 


IESO 
Emitter 
Cutoff 
Current 
VES = -4 
V, 
Ic' 
0 
<10 
50 
nA 


VCE - 
1 V, 
IC = 
150mA 
25 
70 


Static 
Forward 
Current 
VCE" 
-1 
V, 
IC = -500 
mA 
25 
40 
150 
hFE 
See Note 1 
Transfer 
Ratio 
VCE=-5V, 
Ie =. -750 
mA 
20 
50 


VCE - -5 
V, 
IC' 
-1 A 
15 
40 


IS - 
15mA, 
Ic- 
150mA 
0.80 
1.1 


VSE 
Base-Emitter 
Voltage 
'8 - -50 mA, 
Ie = -500 mA 
See Note 1 
-O.SS 
-1.5 
V 


18 = -100 
mA, 
IC' 
-1 A 
-1.15 
-2.0 


Collector-Emitter 
'S - 
15mA. 
IC- 
150mA 
O.lS 
0.35 


VCE(sat} 
IB = -50 
mA. 
IC - -500 
mA 
See Note 1 
-0.35 
-0.6 
V 
Saturation 
Voltage 


IS - 
l00mA. 
IC" -1 
A 
-0.65 
-1.2 


fT 
Transition 
Frequency 
VCE - -10 
V, 
Ie'" -SOmA, 
f = 100 
MHz 
150 
350 
MHz 


Cobo 
Common-Base 
Open-Circuit 
VCS = -10 
V, 
IE' 
0 
12 
25 
pF 
Output 
Capacitance 


Gibe 
Common-Base 
Open-Circuit 
VES' 
-0.5 
V, 
IC' 
0 


f"" 
1 MHz, 
55 
100 
pF, 


Input 
Capacitance 
See Notes 
2 and 
3 


Ccb 
Collector-Base 
Capacitance 
VCS" 
-10 
V, 
IE' 
0 
11 
pF 


Ceb 
Emitter-Base 
Capacitance 
VES - 
0.5V, 
IC = 0 
50 
pF 


td 
Delay 
Time 
VCC' 
-30 
V, 
IC "" -SOOmA, 
2N3244 
5 


I, 
Rise Time 
ISU) 
- 
-50 
mA, 
VSE(offl 
"'" 2 V 
Data 
13 


Storage 
Time 
VCC' 
30V, 
ns 
ts 
Ie 
== -SOOmA, 
Sheet 
40 


tf 
Fall 
Time 
IBUI 
- 
-50 
mA, 
ISl21 ~ 50 mA 
Circuit 
13 


'd 
Delay 
Time 
7 


t, 
Rise Time 
VCC· 
-30 
V, 
IC == -500mA, 
IB(l) 
"" -SOmA, 
13 


Storage 
Time 
IB(21 
••••50 mA, 
VSE(off) 
== 4.1 
V, 
See Figure 
1 
ns 


's 
40 


If 
Fall 
Time 
13 


·These values do nOt modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. These ~arameters were measured using pulse techniques. tw 
Of 300 jJS, duty cycle" 
2%. 
2. 
Capacitance measurements were made using chips mounted 
in TO-39 packages. 


3. 
Ccb and Ceb measurements employ a three·terminal 
capacitance bridge incorporating 
a guard circuit. 
The third electrode 
(emitter 


or collector,respectively) 
is connected 
to the guard terminal 
of the bridge. Cobo and CibO measurements are made with 
the third 
terminal 
floating. 


CHIP TYPE P12 


P-N-P SILICON TRANSISTORS 


, "F 


INPUT o---r-1 
1 


50n 


VCC-VCE(sat) 


Ie 


NOTES: 
3. 
The 
mput 
waveforms 
are 
supplied 
by 
a generator 
with 
the 
following 
characteristics: 
Zout" 
50 n; for 
measuring 
td 
and 
I,. 


till/ "= 
200 
ns, duty 
cycle" 
2%; for measuring 
IS and 
If. tw == 10 J-ls,duty 
cycle" 
2%. 
b. Waveforms are monitored 
on an oscilloscope with the following 
characteristics: 
Ir" 
1 ns, Ain" 
100 kn, Cin" 
7 pF. 
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CHIP TYPE P12 
P-N-P SILICON TRANSISTORS 
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" 
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FIGURE 
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NOTES: 
2. 
Capacitance measurements were made using chips mounted 
in TO-39 packages. 


3 
Ccb and Ceb measurements employ a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third electrode (emitter 


or collector, 
respectively) 
is connected to the guard terminal of the bridge. Cobo abd Cibo measurements are made with 
the third 


terminal 
floating. 


CHIP TYPE P13 
P-N-P SILICON 
TRANSISTORS 


• 
P13 is a 21 X 21-mil, 
epitaxial, 
planar, 
direct-contact, 
double-emitter 
chip 


• 
Available 
in TO-72 
packages 


• 
For use in low-level, 
high-speed 
chopper 
circuits 
requiring 
the very low 


offset 
voltage of double-emitter 
transistors 


OBSERVED 
VALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
Ie '" ~'1 ~A, 
'E1" 
IE2" 
0 
-70· 
-90 
V 


VIBRIECO 
Emitter-Collector 
Breakdown 
Voltage 
IE--l~A, 
'B" 
0, 
See Note 1 
-35· 
-50 
V 


VIBRIE1E2 
Emitter-Emitter 
Breakdown 
Voltage 
IE1 
.±ljJA, 
VCB 
0, 
See Note 2 
140· 
±60 
V 


'CBO 
Collector 
Cutoff 
Current 
VCB 
30 V, 
IE1 
'E2 
0 
10 
250 
pA 


'E1E21olfi 
Emitter 
Cutoff 
Current 
VE1E2- 
:l:25V, 
VCB 
- 0, 
See Note 2 
:<.:4 
:!:100 
pA 


hFE 
Static 
Forwara 
Current 
Transfer 
Ratio 
VCE 
-6 
V, 
'c 
, mA, 
See Note 1 
50 
150 


IVE1E21ofsJI 
Emitter-Emitter 
Offset 
Voltage 
18- 
-1 mA, 
'E1-'E2"0 
7 
10 
"V 


Small-Signal 
Emitter-Emitter 
lB 
1 mA, 
'E1 
'E2 
O. Ie 
100J,JA, 


10 
25 
50 
n 
fele2(on) 
On-State 
Resistance 
f'= 
1 kHz 


VCE 
" -6 
V, 
Ie - -1 mA, 
t - 4 MHz. 
MH, 
IT 
Transition 
Frequency 
12 
24 
See Note 
1 


Cobo 
Common-Base 
Open-Circuit 
VCB=-6V, 
IE 1 '" IE2 
'" O. f = 1 MHz, 


B 
10 
pF 


Output 
Capacitance 
See Note 3 


Cibo 
Common-Base 
Open-Circuit 
VEB' 
-6 
V, 
'c - 0, 
f - 
1 MHz, 
2 
3 
pF 


I nput 
Capacitance 
See Notes 
1 and 3 


tThese 
values 
do not 
modify 
guaranteed 
limits 
for 
specific 
devices 
and do 
not 
justify 
operation 
in excess 
of absolute 
maximum 
ratings. 


NOTES: 
1. 
These 
values 
apply 
separately 
for 
each 
emitter 
with 
the 
other 
emitter 
open-circuited 


2. 
These 
parameters 
were 
measured 
with 
the 
collector 
short-circuited 
to 
the 
base 
but 
open-circuited 
with 
respect 
to 
the 
emitters. 


The values 
apply 
for 
both 
polarities 
of emitter-to-emitter 
voltage. 
3. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in TO·72 
packages. 
• 
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CHIP TYPE P13 
P-N-P SILICON TRANSISTORS 
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NOTES: 
1. 
These 
values 
apply 
separately 
for each 
emitter 
with 
the 
other 
emitter 
open-circuited. 
2. 
These 
parameters 
were 
measured 
with 
the collector 
short-circuited 
to the base but 
open-circuited 
with 
respect 
to the emitters. 
The 
values 
applv 
for both 
polarities 
of emitter-to-emitter 
voltage. 
3. 
Capacitance 
measurements 
were 
made 
using chips 
mounted 
in TO· 72 packages. 
tThe 
polarity 
of the offset 
VOltage at T A =' 25°C 
and 
18 =' -1 mA is arbitrarilv 
assumed 
to be positive. 


CHIP TYPE P14 
P-N-P SILICON TRANSISTORS 


• 
P14 is a 19 X 19-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in TO-46 and Sileett 
Packages 


• 
For use in low-level, high-speed 
chopper 
circuits in inverted 
connection 
(collector 
and emitter 
terminals 
reversed), 
and 
may also be used as a low-level amplifier 


OBSERVED VALUES 
PARAMETER 
CONDITIONS 
UNIT 


LOW 
TVP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC = -100 ~A. 
IE' 
0 
-60' 
-80 
V 


Emitter-Collector 


-10' 
VIBRJECO 
Ie 
= -100 
IJA, 
lB' 
0 
-25 
V 


Breakdown 
Voltage 


VIBRJEBO 
Emitter-Base 
Breakdown 
Voltage 
IE = -100 ~A. 
IC = 0 
-40· 
-65 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB - -40 V. 
IE' 
0 
-0.02 
-0.5 
nA 


lEBO 
Eml'tter 
Cutoff 
Current 
VEB = -15 V. 
IC' 
0 
-0.01 
-0.1 
nA 


Static 
Forward 
Current 


hFE 


Transfer 
Ratio 
VCE = -0.5 V. 
Ie = -1 mA 
30 
120 


Static 
Forward 
Current 
Transfer 


hFE(inv) 
Ratio 
(Inverted 
Connection) 
VEC = -0.5 V. 
Ie :-1 
mA 
6 
40 


VEClofs) 
Emitter-Collector 
Offset 
Voltage 
IB = -200 ~A. 
IE - 0 
-0.4 
-0.8 
mV 


VBE 
Base-Emitter 
Voltage 
VCE - -5 V. 
Ic=-lmA 
-0.6 
-1.0 
V 


VBC 
Base-Collector 
Voltage 
VEC = -0.5 V. 
Ie - -1 
mA 
-0.6 
V 


Collector-Emitter 


VCElsat) 
16 = -0.05 mA, 
Ic=-lmA 
-0.02 
-0.25 
V 
Saturation 
Voltage 


Small-Signal 
Emitter-Collector 
IS=-1 
mA, 
IE· 
O. 
Ie = lOOIlA, 
3 
20 
n 
rec(on) 
On-State 
Resistance 
f = 1 kHz 


IT 
Transition 
Frequency 
VCE--6V. 
IC=-l 
mA, 
f - 
10 MHz 
20 
80 
MHz 


Cob<> 
Common-Base 
Open-Circuit 
VCB = -6 V. 
IE' 
O. 
f - 
1 MHz, 
5 
10 
pF 
Output 
Capacitance 
See Note 
1 


Cibo 
Common-Base 
Open-Circuit 
VEB 
6 V. 
'C' 
O. 
f- 
1 MHz, 
4 
6 
pF 
Input 
Capacitance 
See Note 
1 


tTrademark 
of Texas Instruments 
+These values do nOt modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTE 
1: 
Capacitance measurements were made using chips mounted 
in TO·46 
packages. 
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CHIP TYPE P14 
P-N-P SILICON TRANSISTORS 
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CHIP TYPE P14 


P-N-P SILICON TRANSISTORS 
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CHIP TYPE P14 
P-N-P SILICON TRANSISTORS 
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CHIP TYPE P14 


P-N-P SILICON TRANSISTORS 
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CHIP TYPE P15 
P-N-P SILICON TRANSISTORS 


• 
P15 is a 19 X 19-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in Si/ectt 
packages 


• 
For use in general purpose, 
saturated 
switching, 
and amplifier 
circuits 


CONDITIONS 
OBSERVED VALUES 
UNIT 
PARAMETER 
LOW 
TYP 
HIGH 


V(BRICBO 
Collector-Base 
Breakdown 
Voltage 
IC' 
-10 "A, 
IE' 
0 
-40" 
-75 
V 


Collector-Emitter 
-35" 
VIBRICEO 
IC""-l 
mA, 
IB' 
0, 
See Note 1 
-60 
V 


Breakdown 
Voltage 


VIBRJEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - -10"A, 
IC - 0 
-5" 
-9 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB - 
30V, 
IE 
0 
<0.1 
50 
nA 


VCE - 
, V, 
IC 
100 "A 
30 
115 


Static Forward Current 
VCE' 
-, 
V, 
IC--1mA 
40 
135 


hFE 
Transfer 
Ratio 
VCE = -1 V, 
IC--1OmA 
50 
150 
300 
See Note 
1 


VCE = -5V, 
IC - 
l00mA 
20 
85 


IB - 
1 mA, 
IC - 
lOmA 
0.75 
0.85 
VBE 
Base-Emitter 
Voltage 
See Note 1 
V 


IS - -5 
mA, 
Ie - -50mA 
-0.85 
-0.95 


Collector-Emitter 
'8 - 
1 mA. 
lc - 
lOmA 
0.06 
0,25 
VCE(sat} 
See Note 1 
V 
Saturation 
Voltage 
IB"" -5 
mA, 
IC- 
-50mA 
-0.12 
-0.40 


hie 
Small-Signal 
Common-Emitter 
1.3 
5.4 
12 
kn 


~nput Impedance 


hfe 
Small-Signal 
Common·6mitter 
50 
200 
400 
Forward Current Transfer Ratio 
VCE'-10V, 
Ic=-lmA. 
f"" 
1 kHz 
10 x 
Small-Signal 
Common-Emitter 
1.3 
x 


h,e 
Reverse 
Voltage 
Transfer 
Ratio 
10-4 
10-4 


hoe 
Small-Signal 
Common-Emitter 
25 
60 
IJmho 


Output 
Admittance 


fT 
Transition 
Frequency 
VCE - 
5V, 
IC - 
lOrnA, 
f - 
100 
MHz 
200 
440 
MHz 


Cobo 
Common-Base 
Ope:l-Circuit 


VCB'-5V, 
IE' 
0 
2.75 
4.5 
pF 


Output 
Capacitance 
f=- 
1 MHz, 


Common-Base 
Open·Circuit 
See Notes 
Cibo 
VE8' 
-0.5 V, 
IC' 
0 
5 
'0 
pF 


Input 
Capacitanc.e 
2 and 
3 


Ccb 
Collector-Base 
Capacitance 
VC8 
5V, 
IE 
0 
2.25 
pF 


F 
Average 
Noise 
Figure 
VCE'-5V, 
IC' 
-loo"A, 
RG - 1 kn, 
2 
5 
dB 


Noise 
Bandwidth 
=- 15.7 
kHz, 
See Note 
4 


'd 
Delay 
Time 
VCC--3V, 
IC"'" 
-lOrnA, 
2N3905 
13 


" 
Rise Time 
IB(1) 
"'" -1 
mA, 
V8E loff) ~ 0.5 V 
Data 
'3 


Storage 
Time 
VCC 
3 V, 
IC ~ 
lOrnA, 
Sheet 
60 


n. 
t. 


'f 
Fall 
Time 
18111~ -1 mA, 
IB(2) 
~ 
1 mA 
Circuit 
22 


td 
Delay 
Time 
30 


" 


Rise Time 
VCC'-3V, 
Ic""'-10mA, 
IB(1)"" 
-1 
mA, 
13 


Storage 
Time 
IB(2) 
"'" 1 mA, 
VBEloffl" 
4.1 
V, 
Se~ Figure 
1 
60 
ns 
ts 


'f 
Fall 
Time 
22 


'Trademark 
of Texas Instruments 
·These values do nOt modify 
guaranteed limits for specific devices and do nOt justify 
operation 
in excessof absolute maximum 
ratings. 


NOTES: 
1. These parameters were measured using pulse techniques. tw ,. 30.0Jis,duty cycle" 
2%. 
2. 
Capacitance measurements were made using chips mounted 
in SHeet packages. 
3. 
Ccb measurement employs 
a three·terminal 
capacitance bridge 
incorporating 
a guard circuit. 
The emitter 
is connected to the 


guard terminal 
of the bridge. Cobo and CibO measurements are made with the third terminal floating. 


4. 
Average Noise Figure is measured in an amplifier 
with 
responsa down 3 dB at 10 Hz and 10 kHz and a high.frequency 
roll-off 
of 
6 dB/octave. 


CHIP TYPE P15 


P-N-P SILICON 
TRANSISTORS 


1 .F 


INPUT o---r-1 
lson 
Vee-VeElsatl 
Ie 


NOTES: 
a. 
The 
input 
waveforms 
are 
supplied 
by 
a generator 
with 
the 
following 
characteristics: 
Zout 
= 50 n; for 
measuring 
td 
and 
lr. 


tw 
""" 200 
ns. duty 
cycle'" 
2%; for 
measuring 
ts and 
It. 
tw 
== 
10 j.ls, duty 
cycle'" 
2%. 


b. 
Waveforms are monitored on an oscilloscope with the following 
characteristics: 
tr "" 1 ns. Rin;o. 
100 kfl, 
Cin "" 7 pF. 
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CHIP TYPE P15 
P-N-P SILICON TRANSISTORS 
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NOTES: 
2. 
Capacitance 
measurements 
were made using chips mounted 
in SHeet packages. 
3. 
Ccb measurement employs 8 three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The emitter 
is connected to the 


guard terminal 
of the bridge. CabO and CjbO measurements are made with 
the third 
terminal 
floating. 
4. 
Average Noise Figure is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
roll-off 
of 
6dB/octave. 


CHIP TYPE P15 
P-N-P SILICON 
TRANSISTORS 
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CHIP TYPE PI6 
P-N-P SILICON TRANSISTORS 


• 
P16 is a 28 X 28-mil, epitaxial, planar, direct-contact 
chip 


• 
Available in TO-18, TO-39, and Silecrt 
packages 


OBSERVEDVALUES 
PARAMETER 
CONOITIONS 
UNIT 
LOW 
TYP 
HIGH 


V(BR)CBO 
Collector-Base 
Breakdown 
Voltage 
IC' 
-10 "A, 
IE·O 
-80+ 
-95 
V 


Collector·Emitter 
-60+ 
VIBR)CEO 
IC' 
-10 mA, 
18' 0, 
See Note 1 
-70 
V 
Breakdown Voltage 


V(BRIEBO 
Emitter·Base 
Breakdown 
Voltage 
IE' 
-10 "A, 
IC' 
0 
-6+ 
-8 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB' 
5OV, 
IE - 0 
<1 
50 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB· 
-4 V, 
IC· 
0 
-<0.2 
-10 
nA 


VCE - 
5V, 
IC- 
l00JJA 
30 
65 


Static 
Forward Current 
VCE'-5V, 
IC - -100 mA 
40 
80 
hFE 


Transfer 
Ratio 
VCE - 
5 V, 
IC- 
SOOmA 
See 
Note 
1 
25 
70 


VCE - 
5 V, 
IC - -1 A 
15 
50 


VCE - 
5 V, 
IC- 
l00mA 
0.75 
1.0 
VBE 
Base-Emitter 
Voltage 
See Note 1 
V 


IB 
15mA. 
IC - 
150mA 
0.85 
1.2 


Collector-Emitter 
See 
Note 
1 
V 
VCElsatl 
Is""-15mA. 
Ie = -150 
mA. 
0.15 
Saturation 
Voltage 


hie 
Small-Signal 
Common-Emitter 
90 
280 
n 


Input 
Impedance 


hf. 
Small-Signal 
Common-Emitter 
35 
90 


Forward 
Current 
Transfer 
Ratio 
VCE' 
-10 V, 
Ie"" -10 
mA, 
t = 1 kHz 
Small-Signal 
Common-Emitter 
0.4 x 


hr. 


Reverse 
Vortage 
Transfer 
Ratio 
10--4 


hoe 


Small-Signal 
Common-Emitter 


60 
}Jmho 


Output 
Admittance 


iT 
Transition 
Frequency 
VCE' 
-10 V, 
IC- 
-SOmA, 
f - 20 
MHz 
100 
260 
MHz 


Cobo 
Common-Base 
Open-Circuit 
VCB - 
10V, 
IE - 0, 
f- 
1 MHz, 


pF 
9 
20 
Output 
Capacitance 
See 
Note 
2 


Cibo 
Common-Base 
Open-Circuit 
VEB - 
0.5V, 
IC-O, 
f- 
1 MHz, 


60 
pF 
Input 
Capacitance 
See 
Note 
2 


'd 
Delay 
Time 
VCC- 
30V, 
IC'ti-500mA, 
2N4026 
7 
tr 
Rise Time 
IB(1) 
"tf-50mA. 
VBEloffl - 3.8 V 
Data 
35 
n, 
t, 
Storage 
Time 
VCC' 
-30 V, 
IC ~-500mA. 
Sheet 
17 
tf 
Fall 
Time 
IBlll~-50mA, 
IBI21 ~.50 mA 
Circuit 
22 
td 
Delay 
Time 
8 
tr 
Rise Time 
VCC= -30V, 
IC R1-SOOmA, 
IB(1) 
~ 
-50 
mAt 
35 


Storage 
Time 
18(21~ 50 mA, 
VBE/off) ~ 4.1 V, 
See 
Figure 
1 
n, 
t, 
17 
tf 
Fall 
Time 
22 


t Trademark 
of Texas Instruments 


+These values do not modify 
guaranteed 
limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. 
These parameters 
were measured using pulse techniques. 
tw - 300 
lAS, duty cycle" 
2%. 


2. 
Capacitance 
measurements 
were made using chips mounted 
in Silect 
packages. 
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CHIP TYPE PI6 
P-N-P SILICON TRANSISTORS 
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CHIP TYPE PI6 
P-N-P SILICON TRANSISTORS 
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CHIP TYPE P17 
P-N-P SILICON TRANSISTORS 


• 
P17 is a 20 X 20-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available 
in TO-5, TO-1S, and Silecrt 
packages 


OBSERVEO VALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC = -10 
.A. 
IE' 
0 
-180· 
-220 
V 


Collector-Emitter 
-150. 
-180 
VIBRICEO 
IC = -10 
mA. 
lB' 
O. 
See 
Note 
1 
V 


Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE - -10 
.A. 
IC' 
0 
--,+ 
-B 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB' 
-50 
V. 
IE' 
0 
-<0.1 
-100 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB' 
3 V, 
IC - 0 
<0.1 
25 
nA 


VCE' 
10V. 
IC' 
l00JJA 
35 
70 
280 


Static 
Forward 
Current 
VCE' 
-10 
V. 
IC=-l 
mA 
40 
80 
300 
hFE 
Transfer 
Ratio 
VCE' 
-10 
V, 
IC--1OmA 


: See Note 1 
40 
90 
300 


VCE • -10 
V. 
Ie'" -50 mA 
40 
70 
300 


VBE 
Base-Emitter 
Voltage 
IB - 
lmA. 
IC' 
lOrnA, 
See 
Note 
1 
0.6 
0.7 
1.0 
V 


Collector-Emitter 
VCEls.tl 
la""-1 
mA, 
Ic'-10mA, 
See Note 1 
-0.1 
-0.5 
V 
Saturation 
Voltage 


hie 
Small-Signal 
Common-Emitter 


0.1 
0.34 
1.2 
kn 


Input 
Impedance 


hIe 
Small-Signal 
Common-Emitter 
40 
90 
300 


Forward 
Current 
Transfer 
Ratio 
VCE = -10 
V, 
Ie· -lOrnA, 
f"" 
1 kHz 
Small-Signal 
Common-Emitter 
1 x 
2x 
hre 
Reverse 
Voltage 
Transfer 
Ratio 
10-4 
10-4 


hoe 
Small-Signal 
Common-Emitter 
40 
300 
IJmho 
Output 
Admittance 


IT 
Transition 
Frequency 
VCE' 
-10 
V. 
IC' 
-20 
mA. 
f- 
100 MHz 
150 
220 
MHz 


Cobo 
Common-Base 
Open-Circuit 
VCB' 
10V, 
IE' 
0, 
f"" 
1 MHz, 


4 
pF 
Output 
Capacitance 
See 
Note 
2 


Cibo 
Common-Base 
Open-Circuit 
VEB' 
-0.5 
V. 
IC' 
0, 
f'" 
1 ~Hz, 
22 
pF 


Input 
Capacitance 
See 
Note 
2 


td 
Delay 
Time 
VCC' 
-30 
V. 
Ic--l0mA, 
2N3494 
35 
tr 
Rise 
Time 
IB(l)"'" 
-1 
mA, 
VSE(offllO:l 
0 
Data 
85 


Storage 
Time 
VCC' 
30V, 
IC- 
lOrnA, 
Sheet 
820 
ns 
ts 
tl 
Fall 
Time 
18(1)--1 
mA, 
18(21 
=:: 1 mA 
Circuit 
120 


td 
Delay 
Time 
120 
tr 
Rise Time 
VCC' 
-30 
V. 
IC 
=:: -10 
mA. 
IBll) 
"""-1 
mA, 
90 
ts 
Storage 
Time 
18(21- 
1 mA, 
VSEloffl'" 
4.1 
V, 
See 
Figure 
1 
820 
ns 


tl 
Fall 
Time 
120 


tTrademark 
of Texas Instruments 
·These 
values do not mOdify guaranteell 
limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings, 


NOTES: 
1. 
These parameters were measured using pulse tehniques. 
'tw - 300 
jJS, duty cycle < 2%. 


2. 
Capacitance measurements were made using chips mounted 
in TO-1S 
packages, 
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CHIP TYPE P18 
P-N-P SILICON TRANSISTORS 


• 
P1S is a 20 X 20-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in TO-1S or Silectt 
packages 


OBSERVEDVALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRICBO 
Coliector·Base 
Breakdown 
Voltage 
IC' 
-10 "A, 
IE· 
a 
-50· 
-70 
V 


Collector-Emitter 
-50· 
VIBRICEO 
IC' 
-10 mA, 
lB· 
0, 
See 
Note 
1 
-70 
V 
Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE· 
-10 "A, 
Ic· 
a 
-7· 
-B 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB - -30 V. 
IE - 0 
-<0.1 
-100 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB - 
4 V, 
Ic 
a 
<0.1 
100 
nA 


VCE - 
5V, 
IC- 
1 "A 
30 
160 


VCE - 
5V, 
IC - 
10IJA 
40 
220 


Static 
Forward 
Current 
hFE 
VCE - 
5V, 
IC - 
l00/JA 
45 
260 
Transfer 
Ratio 


VCE' 
-5V, 
te = -1 
mA 
50 
280 
600 


VCE - -5V, 
Ie - -10 
mA, 
See Note 1 
50 
260 


VBE 
Base-Emitter 
Voltage 
VCE - -5V, 
IC--1mA 
-0.6 
-1.0 
V 


Collector-Emitter 
V 
VCE(satl 
IB"" -0.5 
mA. 
Ie = -10 
mA. 
See 
Note 
1 
-O.OB -0.25 
Saturation 
Voltage 


hie 
Small-Signal 
Common-Emitter 
7.5 
kn 


Input 
Impedance 


hte 
Small-Signal 
Common-Emitter 
280 
Forward 
Current 
Transfer 
Ratio 
VCE' 
-5V. 
Ic=-lmA. 
f z 1 kHz 
Small-Signal 
Common-Emitter 
1.6 x 
h,e 
Reverse 
Voltage 
Transfer 
Ratio 
10-4 


hoe 


Small-Signal 
Common-Emitter 
15 
IlmhO 
Output 
Admittance 


IT 
Transition 
Frequency 
VCE' 
-5V, 
Ic--lmA, 
fill: 20 
MHz 
200 
MH, 


Cobo 
Common-Base 
Open-Circuit 
VCB--5V. 
IE = 0, 
f- 
1 MHz, 
3 
6 
pF 


Output 
Capacitance 
See 
Note 
2 


Cibo 
Common-Base 
Open-Circuit 
VEB' 
-0.5 V, 
IC - 0, 
f"" 
1 MHz, 
7 
15 
pF 


Input 
Capacitance 
See 
Note 
2 


F 
Spot 
Noise 
Figure 
VCE - 
5V, 
IC 
loo"A, 
RG-l0kn. 
1 
3 
dB 


f"" 
1 kHz 


tTrademark 
of Texas Instruments 


·These values do not mOdify guaranteed limits for specific devices and do nOt justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. 
These p~rameters 
were measured using puis. techniques. tw = 300 Ils, duty cycle" 
2%. 


2_ Capacitance measurements were made using chips mounted 
in TO-92 
packages. 
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CHIP TYPE P18 
P-N-P SILICON 
TRANSISTORS 
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CHIP TYPE P18 


P-N-P SILICON TRANSISTORS 
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CHIP TYPE P19 
P-N-P SILICON 
TRANSISTORS 


• 
P19 is a 20 X 20-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in TO-18, TO-46, and a short-can 
version of TO-78 packages 


• 
For use in low-level, low-noise, 
high-gain amplifier 
circuits 


OBSERVED VALUES 


PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


VISRICSO 
Collector-Base 
Breakdown 
Voltage 
IC - -10 
~A, 
IE - 0 
-SO· 
-100 
V 


Collector-Emitter 
-60· 
V 
VISRICEO 
Ie = -10 
mA, 
Is: 
0, 
See Note 1 
-SO 
Breakdown Voltage 


VISRIEBO 
Emitter-Base 
Breakdown 
Voltage 
Ie 
- 
-10 
JJA. 
IC - 0 
-S· 
-10 
V 


ICSO 
Collector 
Cutoff 
Current 
VCS 
45V, 
IE 
0 
<0.1 
10 
nA 


IESO 
Emitter 
Cutoff 
Current 
VES - 
4 V, 
IC 
0 
<0.1 
20 
nA 


VCE - -5 
V, 
IC--l~A 
30 
lS0 


Static 
Forward 
Current 
VCE = -5 
V, 
IC:-10~A 
40 
200 
hFE 
Transfer Ratio 
VCE = -5V, 
IC--1mA 
60 
220 
900 


VCE - -5V, 
Ie:: -lOrnA, 
See Note 1 
35 
150 


VSE 
Base-Emitter 
Voltage 
VCE - 
5 V, 
IC 
lOOJJA 
0.6 
0.75 
V 


Collector-Emitter 
VCE(satl 
IS' 
-100 
~A, 
Ic=-lmA 
-O.OS 
-0.3 
V 
Saturation 
Voltage 


hie 
Small-Signal 
Common-Emitter 
2.0 
5.5 
kil 
I nput 
Impedance 


hIe 
Small-Signal 
Common-Emitter 
50 
210 
900 
Forward 
Current 
Transfer 
Ratio 
VCE = -5 
V, 
le= 
-1 
mA, 
f = 1 kHz 
Small-Signal 
Common-Emitter 
1 x 
50 x 


h,. 
Reverse 
Voltage 
Transfer 
Ratio 
10-4 
10-4 


hoe 
Small·Signal 
Common-Emitter 
15 
75 
J,lmho 
Output 
Admittance 


IT 
Transition 
Frequency 
VCE - -5V, 
IC==-1 
mA. 
I' 
30MHz 
90 
150 
MHz 


Cobo 
Common-Base 
Open-Circuit 
VCS'-5V, 
IE: 
0 
3.1 
4 
pF 
Output 
Capacitance 


Cibo 
Common-Base 
Open-Circuit 
VES = -0.5 
V, 
IC: 
0 
f== 1 MHz. 
2.9 
4 
pF 
Input 
Capacitance 
See Notes 
2 and 3 


Ccb 
Collector-Base 
Capacitance 
VCS'-5V, 
IE - 0 
2.3 
pF 


Ceb 
Emitter-Base 
Capacitance 
VES - -0.5 
V, 
IC' 
0 
2.5 
pF 


F 
Spot 
Noise 
Figure 
VCE - 
10V, 
IC- 
l00~A, 
I' 
100Hz 
1.5 
4 
dS 
RG = 3 kil 
f - 
1 kHz 
0.5 
3 


F 
Average 
Noise 
Figure 
VCE - -10 
V, 
IC = -100 
~A, 
RG:l0kn, 
0.5 
4 
dS 


Noise 
Bandwidth 
==15.7 
kHz. 
See Note 
4 


·These 
values do not modify 
guaranteed 
limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. 
These parameters were measured using pulse techniques. 
tw ""300 
jJS. dutv 
cycle 
Ill; 2%. 
2. 
Capacitance 
measurements were made using chips mounted 
in TO-18 
packages_ 
3. 
Ccb and Ceb measurements employ 
a three-terminal 
capacitance bridge incorpOrating 
a guard circuit. 
The third electrode 
(emitter 
or collector, respectively) 
is connected 
to the guard terminal 
of the bridge. CabO and Cibo measurements are made with 'the third 
terminal 
floating. 


4. 
Average Noise Figure 
is measured 
in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
roll-off 
of 
6 dB/octave. 


CHIP TYPE P19 
P-N-P SILICON TRANSISTORS 


-100 


~IE - 0 
-40 


~ 
-10 I 
I 
I 
I/~ 


c 
-4 
~ 
VCB 
-45 
V 


u 


-I 
I 
I 
I 
/I' //-Y 
I 


0, 
-0.4 
U 
VCB 
-20 V 
] 
-0.1 
I 
~VCB--IOV 


d ~~!II~~~~~'~~~~~~~ 
I -0.04 
~ 


§-0.01 
,,/ /§fVCB 
- -5 V 
I 
I 


-0.004 


hFE 
'IS Ie 


1000 


700 


0 


0 
400 
«i,g 
200 


~~ 
100 
u 
1!~ 
70 
~ 
u 
40 
& 


::: 
20 


10 
-0.001 
-0.01 
-0. I 
-I 
-10 
-100 


Ie - 
Collector 
Current 
- 
mA 


FIGURE 
3 


> 
1-1.0. 
mo 


~ -0.8. 


~ -0.6 
~1-0.4 


1000 
T.•.= 250C 


700 
See Note I 


0j 
400 


i,g 
! 
u 
1! 
~ 
.z 


~ 
• 


III 


CHIP TYPE P19 
P-N-P SILICON 
TRANSISTORS 
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CHIP TYPE P19 


P-N-P SILICON TRANSISTORS 
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NOTES: 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in TO-18 
packages. 
3. Ccb and Ceb measurements employ a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third 
electrode (emitter 
or collector 
respectively) 
is connected 
to the guard terminal 
of the bridge. Cabo and Cibo measurements are made with 
the third 
terminal floating. 


4. 
Average Noise Figure is measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
rOil-off of 
6 dB/octave. 


(E=-IOV 


Noise Bandwidth = 15.7 kHz 


T. = 25'C 


See Note" 


Vce=-lOV 


TA = 25°C 
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CHIP TYPE P2U 
P-N-P SILICON TRANSISTORS 


• 
P20 is a 20 X 20-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available 
in TO-5, TO-1S.LTO-39, TO-46, a short-can 
version of TO-78, 


plastic dual-in-Iine quad, and Si/ect t packages 


• 
For use in general purpose 
amplifier 
and medium-current 
switching 
circuits 


OBSERVED VALUES 


PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


VtBR)CBO 
Collector-Base 
Breakdown 
Voltage 
IC ~ -10 "A, 
IE ~ 0 
-80· 
-100 
V 


Collector-Emitter 
-65· 
VtBRICEO 
Ie'" -10 mA, 
'B ~ 0, 
See Note 
1 
-80 
V 
Breakdown Voltage 


VtBRIEBO 
Emitter-Base Breakdown Voltage 
IE - -10"A, 
IC- 0 
-6· 
-7.5 
V 


ICBO 
Collector Cutoff Current 
VCB - '-40 V, 
IE - 0 
-<0.1 
-100 
nA 


lEBO 
Emitter Cutoff Current 
VEB - -4 V, 
IC - 0 
-<0.1 
-100 
nA 


VCE - -10 V, 
IC--1mA 
25 
180 


Static Forward Current 
VCE - -10 V, 
IC--1OmA 
50 
190 
hFE 
Transfer 
Ratio 
VCE = -10 V, 
Ie'" -150 mA 
See Note 1 
50 
120 
500 


VCE ~ -10 V, 
IC ~ -500 mA 
20 
55 


VBE 
IB - -'SmA, 
Ie - -150 mA 
-0.9 
-1.0 
Base-Emitter Voltage 
See Note 1 
V 


18 - -SOmA, 
Ie - -500 
mA 
-1.0 


COllector-Emitter 
18::::-lSmA. 
Ie"" -150 mA 
-0.25 
-0.5 
VCElsat) 
See Note 1 
V 
Saturation 
Voltage 
IB - -SOmA, 
Ie - -SOOmA 
-0.65 


hie 
Small-Signal 
Common-Emitter 
150 
600 
n 
Inpu t Impedance 


hIe 
Small-Signal 
Common-Emitter 
50 
190 
600 
Forward 
Current 
Transfer 
Ratio 
VCE = -10.V, 
Ie"" -10 
mA. 
f"" 
kHz 
Small-Signal Common-Emitter 
1 x 
15 x 
hre 
Reverse Voltage Transfer Ratio 
10-4 
10-' 


hoe 


Small-Signal Common-Emitter 


100 
800 
Output Admittance 
J.lmho 


fT 
Transition 
Frequency 
VCE = -10 V, 
IC'" -50 
mA, 
f-100MHz 
100 
360 
MHz 


Cobo 
Common-Base Open·Circuit 
VCB - -10 V, 
IE - O. 
f = 1 MHz, 
5 
12 
pF 
Output Capacitance 
See Note 2 


Cibo 
Common-Base Open-Circuit 
VEB - -0.5 V. 
IC = 0, 
f= 1 MHz, 


16 
pF 
30 
Input Capacitance 
See Note 2 


td 
Delay Time 
VCC - -30 V, 
IC ~ -150 
mA. 
2N2904 
4 


tr, 
Rise Time 
IB(1) ~ -15 
mA, 
VBEloffl 
~ 0 
Data 
13 


Storage Time 
VCC - -30 V, 
Ic~-150mA, 
Sheet 
60 
ns 
ts 
tf 
Fall Time 
IB(1) ~ -15 
mA, 
'B(2) 
"= 
15 mA 
Circuit 
20 


td 
Delay Time 
6 
tr 
Rise Time 
VCC= -30 V, 
IC:'<::-150 
mA, 
IB(1) 
R:I -15mA,. 
13 


Storage Time 
IBI2) ~ 15 mA, 
VSE(oft) 
~ 4.1 V, 
See Figure 1 
60 


ns 
ts 


tf 
Fall Time 
20 


'Trademark 
of Texas Instruments 
·These values do nOt modify guaranteed 
limits for specific devices and do not justify operation 
in excess of absolute maximum ratings. 


NOTES: 
,. 
These parameters were measured using pulse techniques. 
tw = 300 
J.ls, duty cycle" 
2%. 
2. Capacitance measurements 
were made using chips mounted 
in TO-5 packages. 
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CHIP TYPE P2U 
P-N-P SILICON TRANSISTORS 
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NOTES: 
1. 
These 
parameters 
were 
measured 
using pulse techniq!Jes. 
tw - 300 
J.ls.duty 
cycle 
<; 2%. 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in TO-5 
packages. 
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CHIP TYPE P22 
P-N-P SILICON TRANSISTORS 


• 
P22 is a 20 X 20-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in Silectt 
packages 


• 
For use in high-voltage 
amplifier 
circuits 


OBSERVEDVALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC - -100 "A, 
IE' 
0 
-150" 
-175 
V 


Collector-Emitter 
-140" 
VIBRICEO 
IC = -10mA, 
IB = 0, 
See Note 1 
-165 
V 
Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
Ie - -lOIJA. 
IC· 0 
-5.5" 
-7 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB' 
loaV, 
IE·O 
<0.1 
50 
nA 


lEBO 
Emitter 
Cutoff 
Current 
VEB'-3V, 
IC" 0 
-<0.1 
-50 
nA 


VCE· 
5 V, 
IC· 
lmA 
30 
140 


hFE 


Static 
Forward 
Voltage 
VCE • -5 V, 
IC· -10 mA 
40 
160 
240 


Transfer 
Ratio 
See Note 1 
VCE· 
5V, 
IC" -50 mA 
40 
lSO 


VCE'-5V, 
IC' 
-10 mA 
-0.65 
-1.0 


VBE 
Base-Emitter 
Voltage 
IB'" 
-1 
mA. 
Ic--l0mA 
See Note 1 
-0.7 
-1.0 
V 


lB· 
SmA, 
IC' 
SOmA 
0.8 
1.0 


COllector-Emitter 
18--1 
mA, 
ICE-1OmA 
-0.06 
-0.2 


VCE(satl 
See Note 
1 
V 
Saturation 
Voltage 
lB· 
SmA, 
IC" 
SOmA 
0.1 
0.5 


hie 
Small-Signal 
Common-Emitter 
4.6 
kn 


Input 
Impedance 


hfe 


Small-Signal 
Common-Emitter 
30 
170 
200 


Forward 
Current 
Transfer 
Ratio 


Small-Signal 
Common-Emitter 
VCE' 
-10 V, 
IC:s-1mA• 
f"" 
1 kHz 
h,. 
2.7 x 


Reverse 
Voltage 
Transfer 
Ratio 
la-" 


hoe 


Small-Signal 
Common-Emitter 
13.4 
IJmho 
Output 
Admittance 


fT 
Transition 
Frequency 
VCE' -10 V, 
IC = -10mA, 
f::: 
20MHz 
loa 
190 
MHz 


Cobo 
Common-Base 
Open-Circuit 
VCB· -10V, 
IE·O, 
f::: 
1 MHz, 
4 
6 
Output 
Capacitance 
See Note 
2 
OF 


Cibo 
Common-Base 
Open-Circuit 
VEB"-1 
V, 
IC· 0, 
f= 1MHz, 
45 
60 
OF 
Input 
Capacitance 
See Note 
2 


F 
Spot 
Noise 
Figure 
VCE'-5V, 
Ic=-lmA, 
RG" 10kn, 
3 
dB 
f = 1 kHz 


F 
Average 
Noise 
Figure 
VCE"-5V, 
IC· -2SO"A, 
RG = 1 kn, 
2 
8 
dB 


Noise 
Bandwidth;:: 
15.7 
kHz, 
See Note 
3 


tTrademark 
of Texas Instruments 


·These values do not modify 
guaranteed limits 
for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


NOTES: 
1. These parameters were measured using pulse techniques. 
tw - 300 IJs.duty 
cycle 4i;;2%. 


2. 
Capacitance measurements were made using chips mounted 
in TO-92 packages. 


3. 
Average Noise Figure was measured in an amplifier 
with 
response down 3 dB at 10 Hz and 10 kHz and a high-frequency 
(oll-off 
of 


6 dB/octave. 


CHIP TYPE P22 


P-N-P SILICON TRANSISTORS 
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CHIP TYPE P22 
P:N-P SILICON TRANSISTORS 
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NOTES: 
2. 
Capacitance 
measurements 
were 
made 
"sing 
chips 
mounted 
in TO·92 
packages. 
3. 
Average Noise Figure was measured in an amplifier 
with 
response down 3 dB 8t 10 Hz and 10 kHz and a high-frequency 
roll-off 
of 


6 dB/octave. 


CHIP TYPE P23 


P-N-P SILICON TRANSISTORS 


• 
P23 is a 20 X 20-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in TO-18 packages 


• 
For use in low,power, 
general purpose 
saturated 
switching 
and 


amplifier 
circuits 


OBSERVEO VALUES 
PARAMETER 
CONOITIONS 
UNIT 


LOW 
TYP 
H'GH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
'C' 
-10 ~A, 
'E" 
0 
-40· 
-75 
V 


Collector·Emitter 
-30· 
VIBRICEO 
IC" -10 
mA, 
'B" 
0, 
See Note 1 
-65 
V 


Breakdown Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
Ie'" -10 IlA. 
'C' 
0 
-5· 
-8.5 
V 


'CBO 
Collector 
Cutoff 
Current 
VCB" -40 
V, 
'E" 
0 
-2 
-50 
nA 


VCE' 
-1 
V, 
'C' 
-100 
~A 
40 
155 


VCE " -1 
V, 
Ic=-lrnA 
40 
170 


hFE 


Static Forw'!.rd Current 
VCE" -1 
V, 
'c'-10mA 
40 
150 
300 


Transfer 
Ratio 
VrF • -1 
V, 
Ir"-50mA 
See Note 1 
15 
85 


VCE " -5 
V, 
'C'-10mA 
45 
175 
400 


VBE 
Base-Emitter 
Voltage 
IS=-1 
mA, 
Ie = -10 
mA, 
See Note 
1 
-0.6 
-0.8 
-1.0 
V 


Collector-Emitter 
IS'" -1 mA. 
'C'-IOmA 
-0.05 
-0.35 


VCElsali 
See Note 1 
V 


Saturation 
Voltage 
le--SmA, 
le- -SOmA 
-0.13 
-0.55 


hie 


Small-Signal 
Common-Emitter 
1 
5 
12 
kil 


Input 
Impedance 


hf. 
Small-Signal 
Common-Emitter 
50 
190 
400 


Forward 
Current 
Transfer 
Ratio 
VCE"-5V, 
IC=-l 
mA, 
f"" 
1 kHz 
Small-Signal 
Common-Emitter 
1 x 
20 x 


hr. 
Reverse 
Voltage 
Transfer 
Ratio 
10-4 
10-4 


hoe 
Small-Signal 
Common-Emitter 
4 
30 
60 
J,lmho 


Output 
Admittance 


VCE" 
-1 V, 
Ic:-10mA, 
f-looMHz 
340 


fT 
Transition 
Frequency 
VCE' 
-5V, 
'c'-10mA, 
f'" 
100 MHz 
200 
500 
MHz 


VCE • -20 
V, 
IC: 
-10 
mA, 
f'" 
100MHz 
250 
730 


Cabo 


Common-Base 
Open-Circuit 
VCB' 
-10 
V, 
'E - 0, 
f - 
1 MHz, 
3 
6 
pF 
Output 
Capacitance 
See Note 
2 


Cibo 


Common-Base 
Open-Circuit 
VEB' 
-1 
V, 
IC" 0, 
f: 
1 MHz, 
4 
8 
pF 
I nput 
Capacitance 
See Note 
2 


F 
Spot 
Noise 
Figure 
VCE"-5V. 
IC' 
-100 
~A. 
RG'1 
kil, 
2.5 
6 
dB 
f = 100 
Hz 


'd 
Delay 
Time 
VCC'-3V, 
lc"""-10mA, 
2N3250 
8 


'r 
Rise Time 
IB(l) 
"""-1 
mA, 
VBElaffi ~ 0.5 V 
Data 
13 


ns 
's 
Storage 
Time 
VCC--3V, 
IC 
=:0 -10 
mA, 
Sheet 
130 


If 
Fall 
Time 
IBll) 
=:0-1 
mA, 
IB{2) 
>'1:1 1 mA 
Circuit 
25 


'd 
Delay 
Time 
30 


I, 
Rise Time 
VCC--3V. 
Ic""'-10mA, 
'B(1) 
"'" -1 
mA, 
12 
ns 
's 
Storage 
Delay 
IB(2) 
=:0 1 mA, 
VBE(off) 
"'" 4.1 
V, 
See Figure 
1 
130 


If 
Fall 
Time 
25 


·These .••• 
alues do not modify 
guaranteed limits for specific de.••• 
ices and do not justify 
operation 
in excess of absolute maximum 
ratings. 
NOTES: 
1. These parameters were measured using pulse techniques. tw 
= 300 J,lS, duty cycle" 
2%. 


2. 
Capacitance measurements were made using chips mounted 
in TO·18 packages. 


• 


• 


CHIP TYPE P23 
P-N-P SILICON TRANSISTORS 
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NOTES: 
a. The mput 
waveforms are supplied by 
a generator with 
the fOllowmg 
characteristics: 
Zout '" 50 n. tor 
measurIng 
td and [r. 


tw ~ 200 
ns, dutY 
cycle" 
2%; for measuring 
lS and 
1t. tw 
::::0 10 J.IS.duty 
cycle" 
2%. 
b. 
Waveforms are monitored 
on an oscilloscope with the following 
characteristics: 
tr " 
1 ns, Ain 
;;;a. 100 kS1. Cin '" 7 pF. 
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CHIP TYPE P23 


P-N-P SILICON TRANSISTORS 
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CHip TYPE P23 
P-N-P SILICON TRANSISTORS 


c: 
IE 
120 


~ 
100 
'"~ 
£ 
(J) 
1- 


200 


180 


160 
~ 140 
c: 
I 
120 
E 
f= 
100 
~ 
-.; 
80 
0 
I 
3' 
60 


40 


20 


VCC = -3 V 


!\ 


VSEloff) "" 4.1 V 
TA = 25°C 
Fi?ure 1 Circuit 


II 


IS(l) 
_ 
C 


-20 


IS(l) 
= !£ 


'\... 


f- 
I 
I 110 
"- '--... 
"'- 


I 
--- 


100 


90 


80 


70 
l:I 
60 


E 
f= 
50 


'" 
a: 40 
1- 


30 


20 


10 


VCC = -3 V 
VSE(off) "" 4.1 V 
TA = 25°C 


Figure 
1 Circuit 


\ 


~S(l) 


_ IC 


'" 


-20 


f------ 


IS(l) 
= IC 


IT> 


III 
I 
I I II 
- 


IS(1) = -IS(2) 
= ~ 


rt~ 
f- 
IC 
~ 
IS(1) = -ISI2) 
= IT> 
,,~ 


~ 


VCC=-3V 
TA = 25°C 


Figure 
1 Circuit 


Ic-Collector 
Current-mA 


FIGURE 
14 


100 


90 


80 


70 


l: 
60 
I 
E 
50 
f= 
'" 
40 
u. 
b- 
30 


20 


10 


VCC = -3 V 
TA=25°C 


Figure 
1 Circuit 


ISI1) = -IS(2) 
=!£ 
:---... I 
1 
1 1 11 
0 


__ J 


IS(ll 
= -IS(21 
= !£ 


III 
I 
I I 1 


1 
11 


CHIP TYPE P24 


P-N-P SILICON TRANSISTORS 


• 
P24 is a 20 X 20-mil, epitaxial, 
planar, direct-contact 
chip 


• 
Available in Silecr t packages 


• 
For use in AM/FM/TV 
RF/I F converter 
and amplifier 
circuits to 300 MHz 


OBSERVED 
VALUES 
PARAMETER 
CONDITIONS 
UNIT 


LOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
IC=-100J.l.A. 
IE' 
0 
-70· -110 
V 


Collector-EmItter 
-70· 
V 
VIBRICEO 
Ie = -2 mA, 
lB' 
O. 
See 
Note 
1 
-110 
Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
Ie'" -lOOIlA, 
IC = 0 
-4- 
-6 
V 


VCB 
20 V. 
IE - 0 
<0.1 
100 
'CBO 
Collector 
Cutoff 
Current 
nA 
VCB 
- -60 
V. 
IE = 0 
-<1 


VCE 
- -9 v. 
Ie = -0.1 mA 
55 
Static 
Forward 
Current 
hFE 
VCE--9V. 
Ie - -1 
mA 
25 
90 
Transfer 
Ratio 
VCE--9V. 
Ie = -10 
mA, 
See Note 
1 
120 


VCE 
- 
-9 
V. 
'c - 
, mA 
-0.5 
-0.65 
-0.S5 
VSE 
Base-Emitter 
Voltage 
V 


VCE--9V. 
Ie - -10 mA, 
See Note 1 
-0.75 


Collector-Emitter 
IB - -0.1 
mA. 
IC--1mA 
-0.07 
-0.5 
VCE(sat) 
V 


Saturation 
VOltage 
'S 
' mA, 
IC - 
lOmA. 
See Note 
1 
-0.09 


Small-Signal 
Common-Emitter 
VCE--9V. 
IC--1mA, 
f - 455 
kHz 
30 
39 


"fel 
dB 


Forward 
Current 
Transfer 
Ratio 
VCE--9V. 
Ie - -1 mA, 
f - 
10 MHz 
14 
25 


fT 
Transition 
Frequency 
VCE 
= -10 
V. 
Ie:: -10 mA, 
f= 
10QMHz 
320 
MHz 


Ivfel 
Small-Signal 
Common-Emitter 


VCE 
= -9 
V. 
IC""-1 
mA, 
f = 455 
kHz 
32 
35 
mmho 


Forward 
Transfer 
Admittance 


Ccb 
Collector-Base 
Capacitance 
VCB=-9V. 
IE = O. 
f = 1 MHz, 


1.1 
pF 
See 
Notes 
2 and 
3 


Ceb 
Emitter-Base 
Capacitance 
VEB 
- -0.5 
V. 
IC' 
O. 
f = 1 MHz, 


2.S 
pF 


See 
Notes 
2 and 
3 


rb'Cc 
Collector-Base 
Time 
Constant 
VCB--9V. 
IE 
Ie: 1 mA, 
f - 
79.8 
MHz 
30 
70 
ps 


VCE--9V. 
IC - 
-50J,JA, 
RG - 
1 kn. 
3.5 


f'" 
10 Hz 


F 
Spot 
Noise 
Figure 
VCE 
- -9V. 
IC - -50 
.A. 
RG - 
1 kn. 


1.5 
dB 
f = 1 kHz 


VCE 
• -9 
V. 
Ic--lmA. 
RG = 1 kn. 
1 


f= 
1 MHz 


tTrademark 
of Texas 
Instruments 


·These 
values 
do 
not 
mOdify 
guaranteed 
timits 
for 
specific 
devices 
and 
do 
not 
Justify 
operation 
in excess 
of absolute 
maximum 
ratings. 


NOTES: 
,. 
These 
parameters 
were 
measured 
using 
pulse 
techniques. 
tw 
• 300 
J,Js, duty 
cycle" 
2%. 
2. 
Capacitance 
measurements 
were 
made 
using 
chips 
mounted 
in TO·92 
packages. 


3. 
Ccb 
and 
Ceb 
measurements 
employ 
a three·terminal 
capacitance 
bridge 
incorporating 
a guard 
circuit. 
The 
third 
electrode 
(emitter 


or collector, 
respectively) 
is connected 
to 
the 
guard 
terminal 
of 
the 
bridge. 


• 


• 


CHIP TYPE P24 
P-N-P SILICON TRANSISTORS 
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CHIP TYPE P24 


P-N-P SILICON TRANSISTORS 
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NOTES 
2. 
Capacitance 
measurements 
wer. 
made 
using 
chips 
mounted 
in TO·92 
packages. 
3. Ccb and C.b 
measurements employ 8 three-terminal 
capacitance bridge incorporating 
8 guard circuit. 
The third 
electrode 


(emitter 
or cOllector, respectivelyl 
is connected to the guard terminal of the bridge. 


- 
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CHIP TYPE P25 
P-N-P SILICON TRANSISTORS 


• 
P25 is a 10 X 12-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in Silectt 
packages 


• 
For use in VHF/UHF 
common-base 
amplifier 
circuits requiring 
forward-AGe 
characteristics 


OBSERVEO 
VALUES 
PARAMETER 
CONOITIONS 
UNIT 


LOW 
TVP 
HIGH 


VIBRICBO 
COllector-Base 
Breakdown 
Voltage 
IC = -100 
~A, 
IE = 0 
-60. 
-110 
V 


Collector-Emitter 
-45· 
VIBRICEO 
IC=-l 
mA, 
IB = 0, 
See Note 1 
-100 
V 
Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
Ie'" 
-100 
pA, 
IC = 0 
-4· 
-6 
V 


ICBO 
Collector 
Cutoff 
Current 
VCB 
- -25 
V, 
IE - 0 
-<0.1 
-100 
nA 
Static Forward Current 
hFE 
VCE 
= -10 
V, 
Ie:;;: -2mA 
30 
50 


Transfer 
Ratio 


VBE 
Base-Emitter 
Voltage 
VCE' 
-10 
V, 
tC--2mA 
-0.8 
-1.1 
V 


Collector-Emitter 


VCElsatl 
18 ."-0.25 
mA. 
Ie::: -2.5 
mA 
-0.3 
-1.0 
V 
Saturation 
Voltage 


IT 
Transition 
Frequency 
VCE 
= -10 
V, 
Ie = -2 mA, 
f:: 100 MHz 
650 
900 
MHz 


~fbl2 
Square 
of Common-Base 
Forward 
VCB 
- 
10V, 
IE 
2mA. 
·f 
400 
MHz, 


Transmission 
Coefficientt 
3 
dB 
ZG = ZL 
= 50 n + jO. 
See Note 2 


Ceb 
Collector-Base 
Capacitance 
VCB' 
-10 
V, 
IE' 
0 
If' 
1 MHz, 
0.5 
pF 


Ceo 
COllector-Emitter 
Capacitance 
VCE 
- -10 
V, 
IB - 0 
I See Notes 2 and 3 
0.25 
0.30 
pF 


F 
Spot 
Noise 
Figure 
VCB 
= 
10 V, 
IE 
2 mA, 
RG' 
son, 
5 
6.5 
dB 


f = 850 
MHz 


fTrademark 
of Texas Instruments 


·These values do not modify 
guaranteed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 


:t: ~fb 12 is equal to the insertion 
power gain of the transistor 
alone. 


NOTES: 
1. These parameters were measured using pulse techniques. tw 
= 300 IJs,duty 
cycle" 
2%. 


2. 
Capacitance and s-parameter measurements were made using chips mounted 
in Silec:t 
packages. 


3. 
Ccb and Cce measurements employ a three·terminal 
capacitance bridge incorporating 
a guard circuit. 
The third 
electrode (emitter 
or base, respectively) 
is connected to the guard terminal 
of the bridge. 


CHIP TYPE P25 


P-N-P SILICON TRANSISTORS 


2 
-0.• 
~ 


~ 
-0.1 


~ 
-0.04 


veB" 
loV 


---- 
t-, 
MHz 


-T14.-25·C 
s.. Notes 2 "," 
II 


Ceo (IE -01 
'\ 


Ce- IIs-0) 


'.00 


1.75 


1.60 


1.25 


1.00 


0.76 


0.50 


0.25 


o 
-0.1 -0.2 -0.4 
-1 
-2 
-4 
VR-R_ 
1I00t.,.-1I 


veB" 
2511 


100 


50 
~~ •• 
i 
70 
~~ 60 
J 
60 
~ •• 
! 
:J) 


~ 


20 


10 


0 
-0.1 
-0.2 
-0.4 -0.7 -I 
-, 


VC8--1011 
ZG-ZL-son+jO 
T.•.-25"C 
SRHote2 


I 


le-2mA 


le-1 
mA 
/ ~ 


/ 
~ 
~ 
'\ 
V 
le-31115mA 


~ 
-2.0 


~ 
-1.8 
..g 
-1.6 


~ 
-1 .• 


~ 
-1.2 
~ -1.0 
TA-I25·C, 


~ 
-0.8 -TA. 


125-C 
!J 


~ 
-0.6 
I lr/ 
~ -0.. 
~ 
'\..T/4,--55.C 
j -0:., 
I 
I I I I I 


-2 
-1 
-10 


-100~~~ 
Ie -0 
-.. 


-10 
vcs- 
50Y 


lDOO 
••• 
, 800 
~ 
I 
700 
g! 


600 


500 
~ <DO! 
.,. 


200 


100 
f • 100 MHz 
TA" 25·C 


NOTES. 
1. 
These 
parameters 
were 
measured 
using 
pulse 
techniques. 
tw 
= 300 
Ils, duty 
cycle" 
2%. 
2. 
Capacitllnce 
and 
s-parameter 
measurements 
were 
made 
using 
chips 
mounted 
in SileCl 
packages. 
3. 
Ccb and Cce measurements employ a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third electrode (emitter 
or base, respectively) 
is connected to the guard terminal 
of the bridge. 
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CHIP TYPE P25 
P-N-P SILICON TRANSISTORS 


COMMON·BASE 
INPUT 
REFLECTION 
COEFFICIENT, 
sib 
and 


NORMALIZED 
INPUT 
IMPEDANCE 
VCB" 
-10 
V. ZG z: Zl 
;;:50 n + jO. TA'" 
2SoC 


Frequency 
Ie -1 
mA 
Ie = 2 mA 
Ie - 3 mA 
Ie - 5 mA 


~;bl 
tPsib 
~ibl 
<Psib 
~;bl 
tPsib 
~;bl 
¢sib 


100 
MHz 
0.33 
'67 


0 
0.57 
167 


0 
0.65 
1660 
0.70 
1620 


200 
MHz 
0.35 
1570 
0.59 
1570 
0.67 
1570 
0.68 
1so· 


300 
MHz 
0.38 
145· 
0.62 
146· 
0.70 
145· 
0.68 
139· 


400 
MHz 
0.41 
1380 
0.65 
1370 
0.73 
1350 
0.70 
129· 


500 
MHz 
0.45 
129· 
0.69 
129· 
0.76 
125· 
0.71 
121· 


600 
MHz 
0.49 
119· 
0.72 
l1ao 
0.79 
115· 
0.73 
1,,· 


700 
MHz 
0.53 
",. 
0.77 
108· 
0.84 
1050 
0.74 
102 


0 


800 
MHz 
0.59 
102" 
0.81 
102· 
0.88 
99· 
0.77 
95· 


CHIP TYPE P25 


P-N-P SILICON TRANSISTORS 


COMMON·BASE 
OUTPUT 
REFLECTION 
COEFFICIENT, 
sob 


and 


NORMALIZED 
OUTPUT 
IMPEDANCE 


VCB 
= -10 
V, 
ZG = ZL = 50 n + jO. T A = 25°C 


Frequency 
Ie = 1 mA 
Ie - 2 mA 
IE =3 
mA 
IE - 
5 mA 


~obl 
<1>sob 
~obl 
<1>sob 
~obl 
<1>sob 
~obl 
<1>sob 


100MHz 
0.998 
_2° 
0.998 
_2° 
0.998 
_2° 
0.998 
_2° 


200 MHz 
0.998 
_5° 
0.998 
_5° 
0.998 
_5° 
0.998 
_5° 


300 MHz 
0.998 
-8" 
0.998 
_8° 
0.998 
_8° 
0.998 
_8° 


400 
MHz 
0.998 
_11° 
0.998 
_11° 
0.998 
_11° 
0.998 
_11° 


500 MHz 
0.998 
_14° 
0.998 
_14° 
0.998 
_14° 
0.998 
_14° 


600 MHz 
0.998 
_16° 
0.998 
_160 
0.998 
_160 
0.998 
_16° 


700 
MHz 
0.998 
_190 
0.998 
_19° 
0.998 
_19° 
0.998 
_19° 


800 
MHz 
0.998 
_22° 
0.998 
-22" 
0.998 
_22° 
0.998 
_22° 


- 


- 


CHIP TYPE P27 
P-N-P SILICON TRANSISTORS 


• 
P27 is a 15 X 15-mil, epitaxial, 
planar, expanded-contact 
chip 


• 
Available in TO-72 and Silec,t packages 


• 
For high-speed switching 
or high-frequency 
(to 2 GHz) amplifier 
circuits 


OBSERVEO 
VALUES 
PARAMETER 
CONOITIONS 
UNIT 


LOW 
TYP 
HIGH 


VIBRICBO 
Collector-Base 
Breakdown 
Voltage 
Ie = -lOIJA, 
Ie" 
0 
-15- 
-30 
V 


COllector-Emitter 


'B :'0, 
-15- 
V 
VIBRICEO 
Ie = -lOrnA, 
See Note 1 
-20 


Breakdown 
Voltage 


VIBRIEBO 
Emitter-Base 
Breakdown 
Voltage 
IE--l0IJA, 
'C: 
0 
-4.5- 
-6 
V 


'CBO 
Collector 
Cutoff 
Current 
VCB 
- 
15V, 
IE - 0 
<0.1 
50 
nA 


Static Forward Current 
VCE 
- -1 
V, 
IC--1 
mA 
25 
35 
hFE 
Transfer 
Ratio 
VCE 
'-6V, 
Ie = -10 
mA, 
See Note 1 
30 
50 


VCE 
- 
1 V, 
IC - 
1 mA 
0.7 
0.8 
V 
VBE 
Base-Emitter 
Voltage 
VCE'-6V, 
IC::::-1OmA• 
See Note 1 
-0.8 
-1 


VCElsat} 


Collector-Emitter 


V 
IB = -1 
mA, 
Ic=-lOmA, 
See Note 1 
-0.11 
-0.35 
Saturation 
Voltage 


IT 
Transition 
Frequency 
VCE 
- -6 
V, 
Ie - -20 mA, 
f '" 400 
MHz 
1.6 
2.8 
GHz 


VCE 
- 
6V, 
'c"'-2mA 
8 
Square 
of Common·Emitter 


~lej2 


Forward 
Transmission 
Coefficientt 
ZG 
: ZL 
• 50 n + jO, 
dB 


f = 450 
MHz, 
See Note 2 
Ic=-10mA 
/1 


Ccb 
Collector-Base 
Capacitance 
VCB--6V, 
IE -0 
f· 
1 MHz 
0.75 
1.5 
pF 


Ceb 
Emitter-Base 
Capacitance 
VEB 
- -0.5 
V, 
IC - 0 
See Notes 
2 and 3 
2.25 
3.0 
pF 


rb'Cc 
Collector-Base 
Time 
Constant 
VCE 
6 V, 
'c - 
SmA, 
f - 
79.8 
MHz, 
11 
30 
See Note 2 
ps 


F 
Spot 
Noise 
Figure 


VCE 
- -6V, 
IC 
= -2 
mA, 
RG' 
50 n, 


3.3 
4 
dB 
f = 450 
MHz 


tTrademark 
of Texas Instruments 
·These values do not modify 
guarantaed limits for specific devices and do not justify 
operation 
in excess of absolute maximum 
ratings. 
t liie f2 is equal to the insertion power gain of the transistor alone. 
NOTES. 
1. These parameters ware measured using pulse techniques. tw •• 300 ~s, dutY cycle";; 2%. 
2. Capacitance, rb'CC' and s-peramater measurements were made using chips mounted 
in TO-72 packages. 
3. Ccb and Ceb measurements employ a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third 
electrode (emitter 
or collector, 
respectively) 
is connected to the guard terminal 
of the bridge. 


CHIP TYPE P27 


P-N-P SILICON TRANSISTORS 


ICBO vs TA 
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CHIP TYPE P27 
P-N-P SILICON TRANSISTORS 
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NOTES: 
1. 
This 
parameter 
was measured 
using 
pulse 
techniques. 
tw - 300 
Ill, duty 
cycle" 
2%. 
2. 
Capacitance, 
'b"Cc• 
and 
s-paramater 
measurements 
were 
made 
using 
chips 
mounted 
in TO·72 
packages. 


3. 
Ccb and Ceb measurements employ 
a three-terminal 
capacitance bridge incorporating 
a guard circuit. 
The third 
electrode 
l..-nitter 


or collector. 
respectively) 
is connected 
to the guard 
terminal 
01 the brid~. 


CHIP TYPE P27 
P-N-P SILICON TRANSISTORS 


COMMON· 
EMITTER 
INPUT 
REFELCTlON 
COEFFICIENT. 
s;e 


and 


NORMALIZED 
INPUT 
IMPEDANCE 


VCE 
= -6 
V. 
ZG 
'" ZL = 50 51 + jO. TA 
"" 25°C 


Frequency 
IC~-2 
mA 
Ie· -SmA 
'C--1OmA 
Ic""-15mA 


~;el 
~ie 
~;el 
IPsie 
~iel 
¢sie 
~;el 
¢sie 


100 
MHz 
0.82 
34· 
0.51 
46· 
0.37 
51· 
0.29 
53· 


300 
MHz 
0.43 
_750 
0.25 
-78· 
0.17 
-78· 
0.13 
-75· 


500 MHz 
0.28 
-102° 
0.14 
-102· 
0.09 
-99· 
0.07 
-93· 


700 
MHz 
0.18 
-131· 
0.09 
_131° 
0.05 
-131· 
0.04 
-133· 


900 
MHz 
0.14 
_165° 
0.08 
-176° 
0.05 
1700 
0.05 
156· 


ll00MHz 
0.14 
164· 
0.09 
1430 
0.07 
1300 
0.07 
130· 


1300 MHz 
0.16 
133· 
0.12 
1180 
0.11 
1120 
0.11 
112· 


1500 
MHz 
0.18 
1150 
0.15 
1070 
0.14 
103· 
0.14 
103· 


1700 MHz 
0.20 
103· 
0.17 
95· 
0.18 
93· 
0.16 
93· 


1900 MHz 
0.24 
90· 
0.20 
85· 
0.19 
84· 
0.19 
84· 


• 


• 


CH IP TYPE P27 
P-'N-P SILICON 
TRANSISTORS 


COMMON-EMITTER 
OUTPUT 
REFLECTION 
COEFFICIENT, 
soe 


and 
NORMALIZED OUTPUT IMPEDANCE 


VCE = -6 V, ZG = ZL = 50 n + jO, TA = 2s"C 


Frequency 
Ie = -2mA 
Ie - -5 mA 
Ic=-10mA 
Ic=-15mA 


~oel 
"soe 
~oel 
"soe 
~oel 
"soe 
~oel 
"soe 


l00MHz 
0.71 
-11' 
0.62 
_18" 
0.59 
_18" 
0.56 
_18" 


300 
MHz 
0.68 
_24" 
0.59 
_24" 
0.56 
_23" 
0.54 
_22" 


500 
MHz 
0.66 
-28" 
0.57 
-21' 
0.54 
_27" 
0.52 
_26" 


700 
MHz 
0.64 
_33" 
0.56 
_32" 
0.52 
_31" 
0.51 
_30" 


900 
MHz 
0.62 
-38" 
0.55 
_36" 
0.51 
_35" 
0.49 
_34" 


1100 
MHz 
0.60 
_44" 
0.54 
_42" 
0.50 
_400 
0.48 
_39" 


1300 
MHz 
0.58 
_50" 
0.52 
_47" 
0.49 
_450 
0.47 
_45" 


1500 
MHz 
0.56 
_56" 
0.51 
_54" 
0.48 
_53" 
0.46 
_52" 


1700 
MHz 
0.55 
-62" 
0.50 
_60" 
0.48 
_58" 
0.46 
_57" 


1900 
MHz 
0.53 
_72" 
0.50 
-61' 
0.47 
_65" 
0.45 
_64" 


CHIP TYPE U41 
PROGRAMMABLE UNIJUNCTION 
TRANSISTORS 


• 
U41 is a 20 X 20-mil, epitaxial, 
planar, 
direct-contact, 
p-n-p-n 


thyristor 
chip with an n-gate 


• 
Available in TO-18 and Sileclt 
packages 
IT] 
• 
For unijunction 
applications 
requiring 
programmable 
1), rBB, 


lV, and Ip 


OBSERVEO VALUES 
PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


'GAO 
Gate 
Reverse 
Current 
VGA·40V. 
'K' 
0 
<0,1 
5 
nA 


'GKS 
Gate 
Reverse 
Current 
VGK • 40 V. 
VAK - 0 
<0,1 
50 
nA 


VS- 
10V. 
RG' 
10 kn 
0,2 
0,35 
0,6 
Vp·VS 
Offset 
Voltage 
V 
Vs 
10V. 
RG - 10 Mn 
0.2 
0,33 
1.6 


Vs 
10 V. 
RG-l0kn 
1.0 
5 
Ip 
Peak-Point 
Current 
.,A 
Vs 
10V. 
RG - 1 Mn 
0,1 
2 
VS- 
10V. 
RG' 
10 kn 
25 
200 
IV 
Valley-Point 
Current 


VS- 
10V. 
RG - 1 Mn 
15 
50 
"A 


VF 
Anode-Cathode 
On-State 
Voltage 
VS- 
10V. 
RG - 10 kn. 
IF - 
50 mA 
1 
1.5 
V 


VOM 
Peak Output 
Voltage 
6 
10 
V 


Output 
Pulse 
Rise Time 
VAA' 
20V. 
C1' 
0,2 "F. 
See 
Figure 
3 
60 
80 
t, 
ns 


Rl'VB2Bl 
vs-~ 


A1 -R2 


• 


CHIP TYPE U41 
PROGRAMMABLE UNIJUNCTION 
TRANSISTORS 


IGKS 
YS TA 
Ip vsTA 


100 
10 
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RG·,kO 
'" 
<• 
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10 
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< 
• 
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J 
J 
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0.' 
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£ 
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" 
: 
0.1 
~ 
o 
0.1 
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CHIP TYPE U42 
P-N PLANAR UNIJUNCTION 
TRANSISTORS 


• 
U42 is a 15 X 15·mil, P·N, direct·contact 
chip 


• 
Available in modified 
TO·1S and Silectt packages 


• 
For use in simple relaxation 
oscillator 
circuits as SCR drivers, timers, 


motor·speed 
controls, 
waveform 
generators, 
multivibrators, 
ring counters, 
electronic 
organs, and ordnance 
fuzes 


OBSERVEO VALUES 


PARAMETER 
CONDITIONS 
UNIT 
LOW 
TYP 
HIGH 


'BB 
Static 
Interbase 
Resistance 
VB2Bl • 3 V. 
IE' 
0 
4 
6 
12 
kn 


lnterbase 
Resistance 
VB2Bl • 3 V. 
IE' 
o. 
%tc 
orBS 
T A"" _65'l.C 
to 100°C. 
0.1 
0.9 
Temperature 
Coefficient 
See Note 1 


" 


Intrinsic 
Standoff 
Ratio 
VB2Bl • 10 V 
0.50 
0.B6 


'S2lmodl 
Modulated 
Interbase 
Current 
VB2Bl • 10 V. 
IE' 
50 mA, 
See Note 2 
12 
2B 
mA 


'EB20 
Emitter 
Reverse 
Current 
VEB2· 
-30 V, 
IBl ·0 
-2.5 
-10 
nA 


Ip 
Peak·Point 
Emitter 
Current 
VB2Bl 
= 25 V 
0.4 
2 
~A 


VEBllsatl 
Emitter 
Saturation 
Voltage 
VB2Bl • 20 V, 
IE-SOmA, 
See Note 2 
1,B 
3 
V 


IV 
Vallev-Point 
Emitter 
Current 
VB2Bl • 20 V 
1 
5 
20 
mA 


VOBI 
Base-One Peak Pulse Voltage 
See Figure 1 
7.5 
V 


tTrademark 
of Texas 
Instruments 
NOTES: 
1. Temperatur. 
coefficient 
errBB is determined 
by the following 
formula: 


[ 


lfBB@ 
1DOoe) - 
(rBB 
@ _65°C.~ 
100% 


(treB 
• 
('88@ 
2SoCl 
J 
16SoC 


To obtain fBB for 8 given temperature 
TA(2). use the following 
formule: 


rBB(2) • [rBB@ 25°cl 
[1 + (arBB/10a,,) 
(TA(2) -2SoC)! 


2. 
These parameters were measured using pulse techniques. 
tw • 300 JJS. dutY cycle <; 2%. 
• 


• 


CHIP TYPE U42 
P-N PLANAR UNIJUNCTION TRANSISTORS 
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CHIP TYPE U42 


P-N PLANAR UNIJUNCTION TRANSISTORS 
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Transistor 
Quality and 
Reliability 
Infortnation 
• 


• 


QUALITY AND RELIABILITY 
INFORMATION 


QUALITY 
INSPECTION 
LEVELS 


All transistor 
types 
listed 
in this 
catalog 
are subject 
to electrical 
and mechanical 
sampling 
inspection 
performed 
by the 


Quality 
and Reliability 
Group 
to the following 
AQLs 
(Acceptance 
Quality 
Levels): 


Static Parameters 
at 2SoC 


Static Parameters 
at other than 25°C 


Dynamic 
Parameters 
1~1 kHz) 


Dynamic 
Parameters 
(>1 
kHz) 
Capacitances 
Operating 
Characteristics 


Switching 
Characteristics 


All 
Other 
Parameters 


Inoperatives 


AQL, 


CUMULATIVE 
0.65 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


0.25 


The 
technQlogy 
for 
epitaxial 
planar 
silicon 
transistor 
chips with 
aluminum 
metallization 
has been establi.shed 
for 
several 


years. This technology. 
for the most part, is well understood. 
Processes for fabricating 
epitaxial 
planar silicon transistors 


are 
mature, 
and 
failure 
modes 
for 
transistors 
fabricated 
in a controlled 
process 
are defined. 
The 
failure-mode 


distribution 
for this process 
is shown 
in Figure 1_The primary 
failure modes are related to wire-bond-to-chip 
(contact) 


integrity 
and certain surface phenomena. 


Understanding 
of 
the 
epitaxial 
planar 
silicon 
chip 
technology, 
maturity 
of 
the 
process, 
and knowledge 
of the 
failure-mode 
distribution 
make 
possible 
the 
definition 
of the 
reliability 
of these 
transistors. 
The 
reliability 
to be 
expected 
for transistors 
manufactured 
by the standard 
process 
is shown 
in the plot of average failure rate as a function 
• 


of junction 
temperature 
in Figure 1. Data for Figure 2 are derived from life-tests at maximum-rated 
conditions-some 
as 
I 


long as 35,000 
hours 
(4 years, 
continuous). 
Specifically, 
the 
reliability 
of transistors 
from 
the standard 
process 
is 


defined 
by the curve labeled "Hermetically 
Packaged, 
Commercial". 


Improvement 
in the 
reliability 
of these 
transistors 
can be achieved 
only by additional 
process 
requirements 
such as 


special 
selection 
of 
chips, 
more 
stringent 
pre-encapsulation 
criteria, 
or 
special 
screens 
such 
as active 
burn-in 
or 


high-temperature 
reverse-bias 
screening 
of encapsulated 
transistors. 
These 
measures 
are effective 
in removing 
devices 


with 
manufacturing 
anomalies 
which 
might 
cause failure 
of the 
parts during 
use. Column 
B of Figure 2 shows 
the 


relative 
improvement 
in failure 
rate and occurrence 
of failures which result from imposing special process requirements 


and subsequent 
screens. 


The degree of reliability 
improvement 
obtained 
by the imposition 
of special process requirements 
and screens depends 


upon 
their efficacy. 
For example, 
Texas 
Instruments, 
experience 
shows that 100% pre·encapsulation 
inspection 
to the 


requirements 
of 
MIL·STD·750, 
Method 
2072, 
is effective 
in removing 
visual defects 
which 
may ultimately 
be related 
to 


device reliability. 
On the other hand, inspection 
to more stringent 
criteria may very well result in the costly rejection 
of 
devices for reasons which in all probability 
are not related to ultimate 
reliability 
of failure-rate 
improvement. 


The types 
and levels of stress used in screening transistors 
to improve reliability 
vary by device series. Some devices, for 
example, 
general purpose 
N-P-N transistors, 
are more effectively 
screened 
by active burn-in; others, 
for example, 
general 
purpose 
P-N-P transistors, 
by high-temperature 
reverse bias. In some cases, such as in attaining 
stabilization 
for a very 


low·level 
hF E, a combination 
of both 
stresses is more desirable. 
If the types 
and levels of stress are properly 
specfied 
for 
the particular 
transistor 
series involved, no more than 
168 hours of stress screening should be required. 
In some cases as 


little 
as 48 to 
72 hours 
is sufficient. 
In general, 
stress screening 
longer 
than 
168 hours does not significantly 
improve 


transistor 
reliability. 


• 


QUALITY AND RELIABILITY INFORMATION 


TRANSISTOR 
RELIABILITY 


Figure 
2 
shows 
a 
plot 
of 
average 
failure 
rates 
as a function 
of 
virtual 
junction 
temperatures 
for .different 
chip 


technologies, 
package configurations. 
and stress·screening 
requirements. 


Plastic·encapsulated 
transistors 
are fabricated 
with 
the 
same epitaxial 
planar 
silicon chips as used in hermetically 


packaged 
transistors. 
Processes for 
these plastic·encapsulated 
transistors 
are still 
changing 
because 
of 
improvements 
in 


the technology and packaging techniques of plastic compounds. 


Packaging 
defects 
in conventional 
metal·case 
transistors 
are 
primarily 
related 
to 
hermeticity, 
whereas 
encapsulation 


with 
plastics 
introduces 
several 
additional 
variables 
including 
glass-transition 
temperature 
(a temperature 
at which 


certain 
plastic 
compounds 
suffer 
irreversible 
chemical 
changes), 
impurity 
levels, and coefficient 
of expansion 
of the 


plastic. 


The 
failure·rate 
curve 
for 
plastic-encapsulated 
transistors 
in Figure 
1 will 
be subject 
to significant 
improvements 
as 


plastic technology 
is further developed. 


The 
failure·rate 
curve 
in Figure 
1 labeled 
"Hermetically 
Packaged, 
Commercial" 
reflects 
the 
expected 
average 


reliability 
of 
conventional 
transistors 
with 
standard 
process 
controls 
and 
with 
no special 
stress screening 
to remove 


potential 
failures. The curve in Figure 1 labeled "Hermetically 
Packaged, JAN" reflects an improvement 
in failure rate 


reliability 
through 
lot screening 
of devices 
for 
manufacturing 
anomalies 
and by 
lot-acceptance 
testing 
which 
includes 


both 
environmental 
and 
life·test 
requirements. 


The failure·rate curve labeled "Hermetically 
Packaged, Special Screens" shows still further improvement 
in reliability as 


a result of additional 
process and stress-screening 
requirements. 
The absolute 
location 
of this curve 
is determined 
by the 


efficiency 
of special processing and screening, 
with 
a maximum 
improvement 
in failure 
rate of approximately 
one order 


of magnitude 
in comparison 
with transistors 
which do not receive this special processing. 
The failure 
rates shown 
on this 


particular 
curve correspond 
to the level of processing 
employed 
in the fabrication 
of transistors 
ranging from 
JANTX 
to 


high-reliability 
military 
and space applications. 


The 
process 
capability 
and 
reliability 
of 
epitaxial 
planar 
silicon 
transistors 
are 
well 
established. 
Several 
levels of 


reliability 
of 
these 
transistors 
can 
be 
attained 
by 
specific 
process 
and 
stress-screening 
requirements. 
Further 


improvements 
in 
reliability 
are 
attainable 
only 
by 
the 
introduction 
of 
different 
technologies. 
The 
reliability 
of 


plastic-encapsulated 
transistors 
is expected 
to improve 
significantly 
as plastic 
technOlogy 
is further 
developed. 


QUALITY AND 
RELIABILITY INFORMATION 
TRANSISTOR 
RELIABILITY 


AVERAGE 
FAILURE 
RATES (AND ESTIMATED 
FIELD 
FAILURE 
RATES) OF SILICON TRANSISTORS 


vs TEMPERATURE 
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QUALITY AND 
RELIABILITY INFORMATION 


FACILITIES 
AND 
EQUIPMENT 


1. Test 
capabilities 
of 
the 
Environmental 
Laboratory 
are shown 
in two 
different 
ways. 
First, 
Military 
Standard 
Test 


Capability 
which 
lists capability 
per 
MIL-STD-202. 
MIL-STD-750. 
and 
MIL-STD-883 
for 
each test category; 
and 


second, 
Overall 
Test 
Capability 
which 
lists capability 
limits 
and, where 
applicable, 
combined 
environment 
capability 


for each test category. 


2_ Laboratory 
capabilities 
required 
for 
performance 
of tests per MI L-STD-202. 
MI L-STD-750. 
and MIL-STD-883 
are 


listed 
in 
Table 
I. 
Those 
tests 
whic~ 
are 
noted 
as exceptions 
are 
beyond 
the 
capability 
of 
the 
Environmental 


Laboratory. 


3. 
Laboratory 
capability 
limits, 
including 
limits 
of 
combined 
environments, 
are 
shown 
in 
Table 
II 
for 
each 
test 


category. 


QUALITY AND RELIABILITY INFORMATION 


FACILITIES AND EQUIPMENT 


TEST 
CATEGORY 
MIL-STO-202 
MIL-STO-750 
MIL-STO-883 


Altitude 
All 
Conditions 
All 
Conditions 
All 
Conditions 


Dew POint 
All Conditions 
All 
Conditions 


Flammability 
All Conditions 


Moisture 
Resistance 
All Conditions 
All Conditions 
All Conditions 


Resistance 
to Solvents 
All 
Conditions 


(Symbolization) 


Salt Atmosphere 
All Conditions 
All ConditIons 


Salt Spray 
All Conditions 
All Conditions 


Seal, 
Gross 
Leak 
All 
Gross 
Leak 
Conditions 
All 
Gross 
Leak 
Conditions 
All 
Gross 
Leak 
Conditions 


(Method 
112A, 
Conditions 
(Method 
1071, 
Conditions 
(Method 
1014, 
Conditions 
C 


A, 
B, and 
Procedure 
IV 
of 
C, 0, 
E & Fit 
& Olt 


Condition 
C. Method 
l04A. 


Conditions 
A. 8 &: elt 


Solderability 
All 
Conditions 
All Conditions 
All 
Conditions 


Soldering 
Heat 
All Conditions 


Temperature 
Cycling 
All Conditions 
All Conditions 
All Conditions 


EXCEPT: Method 
107, Con- 
EXCEPT: Method 
1051, Con- 
EXCEPT: Method 
1010, Con- 


ditions D & F 
ditionsD 
& E 
ditions E & F 


Terminal Strength 
All Conditions 
All Conditions 
All Conditions 


~ead 
Integrity) 
All Conditions 
Thermal Shock fGlass Strain) 
All Conditions 


Acceleration, 
Sustained 
All Conditions 
All Conditions 
All Conditions 


(Centrifugel 
EXCEPT: 
Method 2001, Con- 
dition 
J 


NOTE: 
~ Method 2001, Con- 
dition G and H, may 
require special fixtur- 
Ing. 
Llmitedcapabll- 


,tv fo, 
these 
cond- 


tlons 
;. availabIe for 


special package types. 


:t:Shock (Mechanicall 
All Conditions 
All Conditions 
All Conditions 


EXCEPT: 
Method 213, Con· 
NOTE: 
1lMethod 2002, Con- 


ditions 
B, C, G, J, 
dition 
F and G,may 


and K 
require special fixtur- 
Ing. 
Capability 
fo, 


these 
conditions 
;. 


available 
fo, 
special 


package types. 


Vibration, 
Fatigue 
All ConditIons 
All Conditions 


VIbration, 
Noise 
All Conditions 
All Conditions 


.Vibration, 
Random 
All Conditions 


.Vibration, 
Variable-Frequency 
All Conditions 
All Conditions 
All Conditions 


Seal, Fine Leak 
ONLY Method 112A, Condi- 
ONLY Method 1071, Condt- 
ONL Y Method 1014, CondItion 


(Radioactive 
Tracer Gas) 
tlon C, Procedure 
III.B 
tion G 
B 


.X.Ray, 
Film 
All Conditions 
All Conditions 
All Conditions 


.X·Rav 
Real Time (TV X-Ray) 
All Conditions 
All Conditions 
All Conditions 


tltems 
in parentheses 
are the gross-leak test conditions 
performed 
by Environmental 
Laboratory. 
tAlso can perform mechanical shock per MIL-STD-810B, Method 516, Procedures 
I, III and IV. 


·Also 
can perform 
random 
Vibration and vibration 
variable frequency 
per MIL-STD-810B, Method 514.1, Procedures 
I, II, III, IV, and VII. 


Omit paragraph 4.5.1.1, 
Resonant Search, and paragraph 4.5.1.2, 
Aesonant Dwell for Electronic Components. 
Capability 
for testing approximately 
15 major microetectric 
package types per MIL-STD-883, Method 2001, Conditions 
G and H (sustained 
acceleration) 
and 
for testing 
approximately 
30 major 'microelectronic 
packages 
per 
MIL-STD-883, 
Method 
2002, 
CondItions 
F and G 
(mechanical 
shock) are presently 
available. These high "G" 
level conditions 
are used primarily for evaluation tests on small packages such as 


C-DIP, P-DIP, TO-5, TO-1B, etc . 


• Aadiographic 
inspection 
is performed 
in accordance 
with many other goverment 
and customer 
specifications. 
Before any new radiographic 


specification 
is acceptance 
for use as a test standard with Components 
Group, it must be approved by Environmental 
Laboratory. 


• 


• 


QUALITY AND RELIABILITY INFORMATION 
FACILITIES AND EQUIPMENT 


Radiographic 
Inspection 
(X·Ray) 


Film 
Resolution 
to 0.001 
Inch, 
150 kV·5 
mA 


3600 
Rotation-Resolution 
to 0.001 
Inch 


>5 
X 10-6• 
150"'C. 
Fluorocarbons, 
Mineral 
Oils. 
Ethylene 
Glycol 


Hydrostatic Pressure-().300 
psig 


;;. 1 X 10-11 


Symbolization 
(Resistance 
to Solvents) 


Shock 
(Mechanical) 
PULSE 
SHAPE-APPROXIMATELY 


HALF-SINE 
l,50Q.30,OOO 
9 @0.2 
ms t 0.1 ms 


1,000·6,000 
9 @ 0.3 ms 
:!: 0.1 ms 


SOD·10.000 
9 @0.5 
ms 
.1 0.15 ms 


500-4.000 
9 @ 1 ms ! 0.3 rns 


500 & 1.000 9 @ 1.5 ms 
.! 0.45 ms 


1.800 9 @ 3 ms ! 0.6 ms 
SO-l00 g@6ms 
:!: 0.9 ms 


S().200 9 @ 7 ms 
.1 1.05 rns 
15-150 g@ 11 ms ! 1.65 ms 


PULSE 
SHAPE-SAWTOOTH 


100g@6ms 


Diode 
Product 
SpectruID 


I- 


- 


TI 
manufactures 
one of the broadest 
lines of discrete 
axial-lead 
diodes 
and multiple-diode 
arrays available 
to the electronic 


industry. 
These product 
families 
are divided 
into the following 
categories: 


Discrete 
Diodes 


1. 
Switching 
diodes 
logic, core driver 
and high·voltage 


2. 
Pico-second 
diodes 
fast switching 


4. 
Tuning 
diodes 
... 
AFC, 
UHF, 
VHF 


5. 
General purpose diodes 
... 
20 V thru 
720 V 


6. 
Rectifiers 
... 
50 V thru 
1000 V 


TI 
manufactures 
discrete 
diodes 
featuring 
double·plug 
const:-uction, 
which 
results in a proven, 
highly 
reliable 
product. 
TI has 


recently 
completed 
a program 
to utilize 
this package concept 
on all axial-lead 
diodes. 
This double-plug 
package, proven 
by 


years of 
volume 
production, 
ensures 
the 
best 
in mechanical 
integrity 
and the lowest 
possible 
junction 
temperature 
when 


compared 
to 
the 
thermal 
characteristics 
of 
whisker 
packages. 
The 
individual 
piece 
parts 
used 
have closely 
matched 


coefficients 
of 
thermal 
expan.jion 
to 
ensure 
superior 
reliability 
over 
extended 
temperature 
excursions. 
This 
double-plug 


construction 
affords 
integral 
positive 
contact 
by 
means of a thermal-compression 
bond. 
Moisture-free 
stability 
is achieved 


through 
hermetic 
sealing. The chips 
used in these products 
feature 
diffused 
mesa and planar construction 
utilizing 
true glass 


passivation. 


In 
addition 
to 
discrete 
diodes, 
TI 
also 
manufactures 
a very 
broad 
spectrum 
of 
diode 
arrays 
and 
diode 
matrices 


in integrated-circuit 
packages. These arrays feature 
multiple 
diode junctions 
fabricated 
by a planar process and assembled by a 


hybrid 
technique. 
They 
are 
ideal 
for 
logic 
and 
core-driver 
applications 
in computer, 
consumer, 
and 
other 
switching 


applications. 
Diode 
arrays 
offer 
many 
of 
the 
same advantages 
as integrated 
circuits, 
such 
as high 
density 
packaging 
and 


improved 
reliability. 
The high degree of reliability 
results 
from 
fewer 
connections, 
more 
uniform 
device parameters, 
smaller 


size, less weight, 
fewer 
glass·to-metal 
seals, and elimination 
of pressure contacts 
and whiskers. 
Dual-in·line 
packages facilitate 


use of wire-wrap 
techniques 
in the assembly of electronic 
equipment. 
To meet this requirement 
TI offers 
a broad selection 
of 


planar silicon 
diode-array 
products, 
both 
in the popular 
14-pin dual-in-line 
packages and in the 10- or 14-pin flat packages. 


In addition 
to the above standard 
product 
line, TI 
also has extensive 
capabilities 
to manufacture 
special discrete 
diodes such 


as high·reliability 
diodes. 
This 
high-rei 
capability 
is based on the philosophy 
that reliability 
must be built 
into a product 
and 


not tested 
into 
it. Consequently, 
TI established 
a high-rei 
manufacturing 
facility 
with 
a Class-l00 
clean-room 
atmosphere 
that 


is virtually 
particle-free 
with 
a manufacturing 
flow 
designed 
to meet or exceed the most 
stringent 
specifications. 
Individual 


piece parts are cleaned and inspected 
prior 
to assembly which 
results in the ultra-high-rel 
features of these products. 


- 


- 


In 
addition 
to 
assembly 
capability, 
TI 
has available 
extensive 
environmental 
and 
electrical-test 
facilities 
for 
performing 


environmental 
tests 
such 
as temperature 
cycling, 
mechanical 
shock, 
vibration, 
centrifuge. 
radiographic 
inspection, 
visual 


inspection, high·temperature reverse blocking, d·c operation, liquid bath for parameter matching, and other environmental 
tests. 


Bulk pack is Tl's standard method of shipment. Diodes are packed in plastic boxes measuring3 by 2118 by 1 1/8 inches. 


(See illustration). 
The quantity 
of parts per box varies according 
to the package outline 
as shown 
below: 


TI 
1 


~3 
.~ 


~ 
-------..v /"18 


BULK-PACK 
BOX 
~ 


ALL 
DIM.ENSIONS 
ARE 
IN 
INCHES 


Upon request, diodes can be placed in plastic bags. The average quantity 
is 5,000 per bag. This method is most 


commonly usedfor c1ipped·leaddiodes and offers maximum economy to the customer. 


Texas Instruments 
will supply, upon request, 
reel-packed diodes. These reel packages meet industry accepted standards 


for component 
spacing when used with automatic 
insertion equipment. 


00-41 
5,000 
00-7 
5,000 
ppt 
8,000 
00-34 
10,000 
00-35 
10,000 


r=-'''.XXOV''X'' 
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NOTE 
4 


DIODE 
TAPE 
REEL 


BODY DIA 
SPACING 
SPACING WIDTH 


"A" 
"B" 
"C" 


3 
1 
Up to 0.200 
0.200 ± 0.015 
2to2- 
3'- 
32 
32 


NOTES: 
1. 
Any kink or bend that projects outside of the lead position 
is lessthan 3/64 
inch radius. 


2. 
O••••r.lllength-of 
de•••ices is 1/8 to 1/4 inch shorter th.n 
the "C" 
dim.nsion 
of the reel. 


3. 
All diodes are oriented 
in one direction. 
The cathode lead tape is red and the anode lead tape is white. 


4. 
Lead tape is 1/4·inch Minnesota Mining and Manufacturing 
Company # 267 tape or equi •••alent. 


5. 
Reels are disposable metal, chipboard, 
plastic, or equi •••alent. 
6. 
A minimum 
36·inch leader tape is pro •••ided before the first .nd after the last diode on the reel. 


7. 
50- or 60-lb. 
kraft 
paper is wound 
between layers of diodes, Width of this paper is 1/16 inch to 3/4 
inch less than the "C" 


dimension of the reel. 


8. 
Rows of diodes are centered 
:t:3/64 
inch between tapes. Indi •••idual diodes may de•••iate :t1/32 
inch from the center of the diode 


9. 
No staples or other mechanical de•••ices are used for splicing. Up to four layers of tap. may b. used in one splic. area. No tap. is 
offset from another by more than 1/32 
inch. Tape splices o•••erlap at least six inches and are as strong as the unspliced tape. 


10. 
A maximum 
of 10 diodes may be missing from 
any 10-foot 
section. A maximum 
of three consecuti ••••diod.s 
may be missing 
pro •••ided this gap is followed 
by six consecuti ••••diodes. 
11. 
Reels and cartons are marked as follows: 


TI Part No. 
Purchase Order No. 
Quantity 
Date Code or Codes 
15.e package drawing on page 8-14. 
*auantities 
lessthan 100 are shipped in bulk pack. 


• 


- 


Diode 
Selection 
Guides 
• 


• 


The tabular entries within these families are not made in the usual manner of increasing type number, 
which would have 


little inherent 
utility, 
but rather 
are ranked 
by the most-significant 
electrical 
characteristic 
of that family. Where there 
is more than one diode 
type having the identical 
primary characteristic, 
the types within 
that group are further 
ranked 
by a secondary 
characteristic, 
and so on. 


This 
form 
of 
organization 
works 
most efficiently 
when 
the user's selection 
criteria 
coincides 
with 
the organizational 


layout 
but should 
not present undue difficulties 
if it does not. 


PRODUCT SELECTION GUIDE 


DIODES AND RECTIFIERS 


DEVICE 
FORWARD 
CURRENT 
VBR 


MAXIMUM 'R 


CT 
2SoC 
150°C 
t" 
PACKAGE· 


TYPE 
IF ImAI 
VF IVI 
IVI 
(pFI 
(n5) 
IVI 
("AI 
IVI 
("AI 
lN625 
4.0 
'.5 
30 
20 
1.0 
1000 
PP 


'N626 
4.0 
1.5 
50 
35 
1.0 
1000 
PP 


,N627 
4.0 
1.5 
100 
75 
'.0 
1000 
PP 


'N628 
4.0 
, .5 
'50 
125 
1.0 
'000 
PP 


'N629 
4.0 
1.5 
200 
175 
1.0 
1000 
PP 


'N25' 
5.0 
1.0 
40 
'0 
0.' 
'50 
PP 


Tl71 
6.0 
1.0 
40 
20 
1.0 
'0 
PP 


lN659 
6.0 
1.0 
60 
50 
5.0 
300 
PP 


lN660 
6.0 
1.0 
120 
'00 
5.0 
300 
PP 


lN661 
6.0 
1.0 
240 
200 
5.0 
300 
PP 


lN4727 
'0 
0.85 
30 
20 
0.1 
4.0 
00·35 


lN4305 
'0 
0.85 
75 
50 
0.1 
50 
'00 
2.0 
4.0 
00-35 
,N917 
'0 
1.0 
40 
'0 
0.05 
2.5 
6.0 
PP 


TI72 
'0 
1.0 
40 
20 
1.0 
20 
PP 


'N4532 
'0 
'.0 
75 
50 
0.' 
50 
100 
2.0 
4.0 
00·34 
lN4454 
'0 
1.0 
75 
50 
0.1 
50 
100 
2.0 
4.0 
00-35 


'N3064 
'0 
1.0 
75 
50 
0.1 
50 
'00 
2.0 
4.0 
PP 


,N662 
'0 
1.0 
'00 
10 
1.0 
500 
PP 


,N9'6 
'0 
'.0 
'00 
20 
0.025 
20 
50 
2.0 
8.0 
PP 


lN914 
10 
1.0 
100 
20 
0.025 
20 
50 
4.0 
8.0 
PP 


lN4149 
'0 
'.0 
'00 
20 
0.025 
20 
50 
2.0 
4.0 
00-35 


,N4531 
'0 
'.0 
'00 
20 
0.025 
20 
50 
4.0 
8.0 
00·34 


'N4'48 
10 
1.0 
100 
20 
0.025 
20 
50 
4.0 
4.0 
00·35 


,N643 
'0 
1.0 
200 
'00 
1.0 
30 
50 
300 
PP 


lN4533 
20 
0.88 
40 
30 
0.05 
30 
50 
2.0 
4.0 
00-34 


,N4'52 
20 
0.88 
40 
30 
0.05 
30 
50 
2.0 
4.0 
00-35 


'N4534 
20 
0.88 
75 
50 
0.05 
50 
50 
2.0 
4.0 
00·34 


lN4'53 
20 
0.88 
75 
50 
0.05 
50 
50 
2.0 
4.0 
00-35 


TI73 
20 
'.0 
40 
20 
'.0 
20 
PP 
lN916A 
20 
'.0 
'00. 
20 
0.025 
20 
50 
2.0 
8.0 
PP 


'N4446 
20 
1.0 
'00 
20 
0.025 
20 
50 
2.0 
4.0 
00-35 


'N9'4A 
20 
'.0 
'00 
20 
0.025 
20 
50 
4.0 
8.0 
PP 


,N4447 
20 
1.0 
'00 
20 
0.025 
20 
50 
4.0 
4.0 
00-35 


'N4536 
30 
1.0 
35 
20 
0.1 
20 
100 
4.0 
4.0 
00-34 
lN4,54 
30 
1.0 
35 
25 
0.' 
25 
100 
4.0 
4.0 
00·35 
TI74 
30 
1.0 
40 
'5 
1.0 
30 
PP 
'N4449 
30 
1.0 
'00 
20 
0.025 
20 
50 
2.0 
4.0 
00·35 


'N9'6B 
30 
'.0 
100 
20 
0.025 
20 
50 
2.0 
8.0 
PP 
,N9'5 
50 
'.0 
65 
10 
0.025 
4.0 
'0 
PP 


'N4'5' 
50 
1.0 
75 
50 
0.05 
50 
50 
2.0 
4.0 
00-35 
Tl040 
50 
1.0 
250 
'00 
0.' 
20 
50 
5.0 
30 
PP 
TI045 
50 
1.0 
250 
200 
2.0 
'.5 
50 
PP 
TI75 
75 
1.0 
40 
35 
5.0 
50 
PP 
'N4444 
100 
1.0 
70 
50 
0.05 
50 
50 
2.0 
4.0 
00-35 


TI038 
'00 
1.0 
75 
50 
0.' 
3.0 
5.0 
00·35 


TI037 
100 
1.0 
75 
50 
0.' 
50 
'00 
4.0 
6.0 
00-35 • 


• 


PRODUCT SELECTION GUIDE 
DIODES AND RECTIFIERS 


DEVICE 
FDRWARD CURRENT 
VBR 
MAXIMUM IR 


CT 
25'C 
150'C 
t" 
PACKAGE' 
TYPE 
IF (mAl 
VF (VI 
(V) 
(pFI 
(n5) 
(VI 
("AI 
(VI 
("AI 


TID39 
100 
1.0 
75 
50 
0.1 
5.0 
20 
DO-35 


lN914B 
100 
1.0 
100 
20 
0.025 
20 
50 
4.0 
8.0 
PP 


lN4448 
100 
1.0 
100 
20 
0.025 
20 
50 
4.0 
4.0 
DO-35 


TID36 
100 
1.0 
100 
50 
0.1 
50 
100 
4.0 
10 
DO-35 


lN663 
100 
1.0 
100 
75 
5.0 
500 
PP 


TlD42 
100 
1.0 
150 
100 
0.1 
20 
50 
5.0 
30 
PP 


TlD41 
100 
1.0 
200 
100 
0.1 
20 
50 
5.0 
30 
PP 


lN4938 
100 
1.0 
250 
175 
0.1 
175 
100 
5.0 
50 
DO-35 


lN3070 
100 
1.0 
250 
175 
0.1 
175 
100 
5.0 
50 
PP 


TID35 
150 
1.0 
75 
50 
0.1 
50 
100 
4.0 
10 
DO-35 


TID34 
150 
1.0 
100 
50 
0.1 
50 
100 
4.0 
10 
DO-35 


TID43 
150 
1.0 
150 
100 
0.1 
20 
50 
5.0 
30 
PP 


lN4150 
200 
1.0 
50 
50 
0.1 
50 
100 
2.5 
4.0 
DO-35 


TID31 
200 
1.0 
75 
50 
0.1 
50 
100 
2.5 
6.0 
DO-35 


TID33 
200 
1.0 
75 
50 
0.1 
50 
100 
4.0 
10 
DO-35 


TID32 
200 
1.0 
100 
50 
0.1 
50 
100 
4.0 
10 
DO-35 


TID44 
200 
1.0 
100 
100 
0.1 
20 
50 
5.0 
30 
PP. 


lN4606 
250 
1.1 
85 
50 
0.1 
2.5 
6.0 
DO-35 


lN4607 
400 
1.1 
85 
50 
0.1 
4.0 
10 
DO-35 


lN4608 
500 
1.1 
85 
50 
0.1 
4.0 
10 
DO-35 


DEVICE 
FORWARD CURRENT 
VBR 
MAXIMUM IR 
CT 
25'C 
150'C 
t" 
PACKAGE· 
TYPE 
IF (mAl 
VF (VI 
(VI 
(pFI 
(psi 
(VI 
("AI 
(V) 
("AI 
TlD778 
50 
1.35 
30 
20 
0.1 
20 
100 
1.0 
750 
DO-35 


TID777 
50 
1.35 
20 
20 
0.1 
20 
100 
1.3 
750 
DO-35 


DEVICE 
FORWARD CURRENT 
VBR (VI 
MAXIMUM IR 
CT 
t" 
25'C 
125°C 
PACKAGE· 
TYPE 
IF (mAl I 
VF (VI 
MIN 
MAX 
(pFI 
(n5) 
(VI 
("AI 
(VI 
I.A) 


TI550 
100 
I 
1.0 
200 
300 
175 
0.1 
175 
10 
20 
0.7 
PP 


TI551 
100 
I 
1.0 
290 
400 
225 
0.1 
225 
10 
20 
0.7 
PP 


PRODUCT SELECTION GUIDE 


DIODES AND RECTifiERS 


DEVICE 
pF CAPACIT ANCE VR 
CAP RATIO 
FIGURE OF 
VBR 
FUNCTION 
PACKAGE' 


TYPE 
MIN 
MAX 
V 
MIN 
MAX 
MERIT Q 
IV) 


TIV306 
5 
9 
4 
1.5 
200 
20 
AFC 
00-35 


TIV307 
7 
11 
4 
1.5 
200 
20 
AFC 
00-35 


TIV22 
9 
14 
3 
4.0 
5.0 
150 
30 
UHF 
DO-34 


TIV23 
9 
14 
3 
4.0 
6.0 
100 
30 
UHF 
DO-34 


TIV21 
9 
14 
3 
4.5 
6.0 
150 
30 
UHF 
DO-34 


TIV308 
9 
14 
4 
1.5 
200 
20 
AFC 
DO·35 


TIV24 
22 
34 
3 
3.5 
6.0 
80 
30 
VHF 
DO·34 


nV25 
23 
34 
3 
4.5 
6.0 
80 
30 
VHF 
DO-34 


DEVICE 
FORWARD CURRENT 
VBR 
MAXIMUM 
IR 


25°C 
150°C 
PACKAGE* 


TYPE 
IF (mAl 
VF (V) 
(VI 
IVI 
("AI 
IV) 
{"AI 
lN463 
1.0 
1.0 
200 
175 
0.5 
175 
30 
DO·7 


lN464 
3.0 
1.0 
150 
125 
0.5 
125 
30 
DO·7 


lN459 
3.0 
1.0 
200 
175 
0.025 
175 
5 
DO·7 


lN462 
5.0 
1.0 
70 
60 
0.5 
60 
30 
DO-7 


lN458 
7.0 
1.0 
150 
125 
0.025 
125 
5 
DO·7 


lN461 
15.0 
1.0 
30 
25 
0.5 
25 
30 
DO-7 


1N457 
20.0 
1.0 
70 
60 
0.025 
60 
5 
DO-7 


lN456 
40.0 
1.0 
30_ 
25 
0.025 
25 
5 
DO-7 


G129 
100 
1.0 
6 
2 
0.1 
DO-7 


G130 
100 
1.0 
6 
2 
0.1 
DO-7 


lN456A 
100 
1.0 
30 
25 
0.025 
25 
5 
DO·7 
lN461A 
100 
1.0 
30 
25 
0.5 
25 
30 
DO-7 


lN482A 
100 
1.0 
40 
30 
0.025 
30 
15 
DO-7 


lN4828 
100 
1.0 
40 
30 
0.025 
30 
5 
DO-7 


lN457A 
100 
1.0 
70 
60 
0.025 
60 
5 
DO-7 


lN462A 
100 
1.0 
70 
60 
0.5 
60 
30 
DO-7 


lN4B3A 
100 
1.0 
80 
60 
0.025 
60 
15 
DO-7 


lN483B 
100 
1.0 
80 
60 
0.025 
60 
5 
DO-7 


lN45BA 
100 
1.0 
150 
125 
0.025 
125 
5 
DO-7 


lN464A 
100 
1.0 
150 
125 
0.5 
125 
30 
DO-7 


lN484A 
100 
1.0 
150 
125 
0.025 
125 
15 
DO-7 


lN484B 
100 
1.0 
150 
125 
0.025 
125 
5 
DO-7 


lN459A 
100 
1.0 
200 
175 
0.025 
175 
5 
DO-7 


lN463A 
100 
1.0 
200 
175 
0.5 
175 
30 
DO-7 
lN485A 
100 
1.0 
200 
175 
0.025 
175 
15 
DO·7 


lN485B 
100 
1.0 
200 
175 
0.025 
175 
5 
DO-7 


lN482 
100 
1.1 
40 
30 
0.250 
30 
30 
DO·7 


lN4B3 
100 
1.1 
BO 
70 
0.250 
70 
30 
DO·7 


lN484 
100 
1.1 
150 
125 
0.250 
125 
30 
DO-7 


lN4B5 
100 
1.1 
200 
175 
0.250 
17fi 
30 
DO-7 


TI51 
200 
1.0 
20 
10 
1.0 
DO-7 


TI52 
200 
1.0 
30 
20 
1.0 
DO-7 • 


• 


PRODUCT SELECTION GUIDE 


DIODES AND RECTIFIERS 


DEVICE 
FORWARD CURRENT 
VSR 
MAXIMUM IR 


2!l"C 
'50·C 
PACKAGE· 


TYPE 
IF (mAl 
VF IVI 
{VI 
IVI 
I"AI 
IVI 
I"AI 
TI53 
200 
1.0 
40 
30 
1.0 
00-7 


TI54 
200 
1.0 
50 
40 
1.0 
00-7 


TI55 
200 
'.0 
80 
60 
1.0 
00-7 


T156 
400 
1.0 
'20 
100 
1.0 
00-7 


TI57 
400 
'.0 
200 
'50 
'.0 
00-7 


T158 
400 
1.0 
270 
175 
1.0 
00-7 


,N645 
400 
1.0 
275 
225 
0_2 
00-7 


'N645A 
400 
'.0 
275 
225 
0.2 
00-7 


TI59 
400 
1.0 
320 
200 
1.0 
00-7 


,N646 
400 
1.0 
360 
300 
0.2 
00-7 


T160 
400 
1.0 
400 
300 
1.0 
00-7 


'N647 
400 
1.0 
480 
400 
0.2 
00-7 


,N648 
400 
1.0 
600 
500 
0.2 
00-7 


,N649 
400 
'.0 
720 
600 
0.2 
00-7 


DEVICE 
10 
SURGE 
FORWARD CURRENT 
VSR 
MAXIMUM 
IR 
25·C 
100·C 
PACKAGE· 
TYPE 
{AI 
IAI 
IF IAI 
VF {VI 
IVI 
V 
"A 
V 
"A 


,N645 
0.400 
3 
0.400 
1.0 
275 
225 
0.2 
225 
'5 
00-7 


'N645A 
0.400 
3 
0.400 
1.0 
275 
225 
0.2 
225 
'5 
00-7 


,N646 
0.400 
3 
0.400 
1.0 
360 
300 
0.2 
300 
15 
00-7 


lN647 
0.400 
3 
0.400 
'.0 
480 
400 
0.2 
400 
20 
00-7 


lN648 
0.400 
3 
0.400 
1.0 
600 
500 
0.2 
500 
20 
00-7 


lN649 
0.400 
3 
0.400 
1.0 
720 
600 
0.2 
600 
25 
00-7 


lN2069A 
0.750 
6 
0.500 
1.0 
200 
200 
5 
00-4' 
lN2069 
0.750 
6 
0.500 
1.2 
200 
200 
'0 
00-4' 
lN2070A 
0.750 
6 
0.500 
1.0 
400 
400 
5 
00-4' 
lN2070 
0.750 
6 
0.500 
1.2 
400 
400 
10 
00-41 
,N2071A 
0.750 
6 
0.500 
1.0 
600 
600 
5 
00-4' 


lN207' 
0.750 
6 
0.500 
1.2 
600 
600 
10 
00-4' 
lN400' 
'.0 
30 
1.0 
1.1 
50 
50 
10 
50 
50 
00-4' 
,N4oo2 
1.0 
30 
1.0 
1., 
100 
100 
'0 
100 
50 
00-4' 
'N4003 
1.0 
30 
'.0 
1., 
200 
200 
'0 
200 
50 
00-4' 
1N4004 
1.0 
30 
'.0 
1., 
400 
400 
'0 
400 
50 
DO-4' 
,N4005 
'.0 
30 
1.0 
1.1 
600 
600 
'0 
600 
50 
00-4' 


'N4Q06 
1.0 
30 
1.0 
1., 
800 
800 
'0 
800 
50 
00-4' 
lN4oo7 
'.0 
30 
'.0 
1.1 
1000 
'000 
'0 
1000 
50 
00-4' 
TI0381 
1.0 
50 
1.0 
1., 
50 
50 
'0 
50 
250 
00-4' 
TI0382 
1.0 
50 
'.0 
1.1 
100 
'00 
'0 
100 
250 
00-4' 
TI0383 
'.0 
50 
1.0 
1.1 
200 
200 
'0 
200 
250 
00-4' 
T10384 
'.0 
50 
1.0 
1.1 
400 
400 
10 
400 
250 
00-41 


T10385 
1.0 
50 
1.0 
'.1 
600 
600 
10 
600 
250 
00-41 


PRODUCT SELECTION GUIDE 


DIODES AND RECTIFIERS 


DEVICE 
PO@25·C 
VZ@IZT 
TOl 
IR 
@I VR 
ZZ@ 
IZT 
PACKAGE· 


TYPE 
ImW) 
IV) 
(mAl 
% 
IV) 
I"AI 
MAX n 


lN702 
400 
2.6 
5 
20 
1 
75 
60 
00-7 


lN702A 
400 
2.6 
5 
5 
1 
75 
60 
00·7 


lN746 
400 
3.3 
20 
10 
1 
10 
28 
00-7 


lN746A 
400 
3.3 
20 
5 
1 
10 
28 
00-7 


lN3506 
400 
3.3 
20 
5 
1 
4 
24 
00-7 


lN703 
400 
3.45 
5 
20 
1 
50 
55 
00·7 


lN703A 
400 
3.45 
5 
5 
1 
50 
55 
00-7 


lN747 
400 
3.6 
20 
10 
1 
10 
24 
00-7 


lN747A 
400 
3.6 
20 
5 
1 
10 
24 
00-7 


lN3507 
400 
3.6 
20 
5 
1 
2 
22 
00-7 


lN748 
400 
3.9 
20 
10 
1 
10 
23 
00·7 


lN748A 
400 
3.9 
20 
5 
1 
10 
23 
00·7 


lN3508 
400 
3.9 
20 
5 
1 
0.4 
20 
00·7 


lN704 
400 
4.1 
5 
20 
1 
5 
45 
00-7 


lN704A 
400 
4.1 
5 
5 
1 
5 
45 
00-7 


lN749 
400 
4.3 
20 
10 
1 
2 
22 
00·7 


lN749A 
400 
4.3 
20 
5 
1 
2 
22 
00-7 


lN3509 
400 
4.3 
20 
5 
1 
0.1 
18 
00-7 


lN750 
400 
4.7 
20 
10 
1 
2 
19 
00-7 
lN750A 
400 
4.7 
20 
5 
1 
2 
19 
00-7 


lN3510 
400 
4.7 
20 
5 
2 
5 
16 
00·7 


lN705 
400 
4.85 
5 
20 
1.5 
5 
35 
00-7 


lN705A 
400 
4.85 
5 
5 
1.5 
5 
35 
00·7 


lN761 
400 
4.85 
10 
10 
40 
00·7 


lN751 
400 
5.1 
20 
10 
1 
1 
17 
00-7 


lN751A 
400 
5.1 
20 
5 
1 
1 
17 
00-7 


lN3511 
400 
5.1 
20 
5 
2 
2 
14 
00·7 


lN752 
400 
5.6 
20 
10 
1 
1 
11 
00·7 
lN752A 
400 
5.6 
20 
5 
1 
1 
11 
00·7 


lN3512 
400 
5.6 
20 
5 
3 
5 
8 
00·7 


lN708 
400 
5.6 
25 
10 
3.6 
00-7 


lN708A 
400 
5.6 
25 
5 
3.6 
00·7 


lN706 
400 
5.8 
5 
20 
1.5 
5 
20 
00-7 


lN706A 
400 
5.8 
5 
5 
1.5 
5 
20 
00-7 


lN762 
400 
5.8 
10 
10 
18 
00-7 


lN753 
400 
6.2 
20 
10 
1 
0_1 
7 
00-7 


lN753A 
400 
6.2 
20 
5 
1 
0.1 
7 
00-7 
lN3513 
400 
6.2 
20 
5 
4 
5 
3 
00-7 
lN709 
400 
6.2 
25 
10 
4.1 
00-7 


lN709A 
400 
6.2 
25 
5 
4.1 
00·7 


lN957 
400 
6.8 
18.5 
20 
4.5· 
00·7 
lN957A 
400 
6.8 
18.5 
10 
5.2 
150 
4.5 
00-7 
lN9578 
400 
6.8 
18.5 
5 
5.2 
150 
4.5 
00-7 
lN754 
400 
6.8 
20 
10 
1 
0.1 
5 
00-7 
lN754A 
400 
6.8 
20 
5 
1 
0.1 
5 
00·7 


lN3514 
400 
6.8 
20 
5 
5 
1 
3 
00-7 • 


- 


PRODUCT SELECTION GUIDE 


DIODES AND RECTIFIERS 


DeVice 
PO@25·C 
VZ@ IZT 
TOL 
IR@lVR 
ZZ@ 'ZT 
PACKAGE- 


TYPE 
(mWI 
(VI 
(mAl 
" 
(VI 
(~Al 
MAxn 


1N710 
400 
6.8 
25 
10 
4.7 
00·7 


lN710A 
400 
6.8 
25 
5 
4.7 
00·7 


lN707 
400 
7.1 
5 
20 
3.5 
5 
10 
00·7 


lN707A 
400 
7.1 
5 
5 
3.5 
5 
10 
00-7 


lN763 
400 
7.1 
10 
10 
7 
00-7 


lN3515 
400 
7.5 
10 
5 
6 
0.5 
4 
00-7 


1N958 
400 
7.5 
16.5 
20 
5.5 
00-7 


lN958A 
400 
7.5 
16_5 
10 
5.7 
75 
5.5 
00-7 


lN9588 
400 
7.5 
16_5 
5 
5.7 
75 
5.5 
00-7 


lN755 
400 
7.5 
20 
10 
1 
0.1 
6 
00-7 


lN755A 
400 
7.5 
20 
5 
1 
0.1 
6 
00-7 


lN711 
400 
7.5 
25 
10 
5.3 
00-7 


lN711A 
400 
7.5 
25 
5 
5.3 
00-7 


lN3516 
400 
8.2 
10 
5 
7 
0.25 
5 
00-7 


lN959 
400 
8.2 
15 
20 
6.5 
00-7 


lN959A 
400 
8.2 
15 
10 
6.2 
50 
6.5 
00-7 


lN9598 
400 
8.2 
15 
5 
6.2 
50 
6.5 
00-7 


lN756 
400 
8.2 
20 
10 
1 
0.1 
8 
00-7 


lN756A 
400 
8.2 
20 
5 
1 
0.1 
8 
00-7 


lN712 
400 
8.2 
25 
10 
6 
00-7 


lN712A 
400 
8.2 
25 
5 
6 
00-7 


lN764 
400 
8.75 
10 
10 
12 
00-7 


1N3517 
400 
9.1 
10 
5 
7 
0.025 
6 
00-7 


lN713 
400 
9.1 
12 
10 
7 
00-7 


lN713A 
400 
9.1 
12 
5 
7 
00-7 


lN960 
400 
9.1 
14 
20 
7.5 
00-7 


lN960A 
400 
9.1 
14 
10 
6_9 
25 
7.5 
00-7 


1N960B 
400 
9_1 
14 
5 
6.9 
25 
7.5 
00-7 


lN757 
400 
9.1 
20 
10 
1 
0.1 
10 
00-7 


lN7E7A 
400 
9.1 
20 
5 
1 
0.1 
10 
00-7 


lN3518 
400 
10 
10 
5 
8 
0.010 
7 
00-7 


lN714 
400 
10 
12 
10 
B 
00-7 
lN714A 
400 
10 
12 
5 
B 
00-7 


lN961 
400 
10 
12.5 
20 
B.5 
00-7 


lN961A 
400 
10 
12.5 
10 
7_6 
10 
B.5 
00-7 


lN961B 
400 
10 
12.5 
5 
7.6 
10 
8.5 
00-7 


lN758 
400 
10 
20 
10 
1 
0_1 
17 
00-7 
lN758A 
400 
10 
20 
5 
1 
0_' 
17 
00-7 


lN765 
400 
10.5 
5 
10 
45 
00-7 


lN3519 
400 
11 
10 
5 
9 
0_010 
8 
00-7 


lN962 
400 
11 
11.5 
20 
9.5 
00-7 


lN962A 
400 
11 
11.5 
10 
B 
5 
9.5 
00-7 


lN962B 
400 
11 
11.5 
5 
8.4 
5 
9.5 
00-7 


lN715 
400 
l' 
12 
10 
9 
00-7 


lN715A 
400 
11 
12 
5 
9 
00-7 


lN3520 
400 
12 
10 
5 
10 
0.010 
10 
00-7 


lN963 
400 
12 
10.5 
20 
11.5 
00-7 


lN963A 
400 
12 
10.5 
10 
8.6 
5 
11.5 
00-7 


PRODUCT SELECTION GUIDE 


DIODES AND RECTIFIERS 


DEVICE 
PO@l25"C 
VZ@lIZT 
TOL 
IR@lVR 
ZZ@lIZT 


ImAI 
IVI 
I"AI 


PACKAGE- 


TYPE 
ImW} 
IV} 
% 
MAxn 


lN963B 
400 
12 
10.5 
5 
9.1 
5 
11.5 
00-7 


lN716 
400 
12 
12 
10 
10 
00-7 


lN716A 
400 
12 
12 
5 
;0 
00-7 


lN759 
400 
12 
20 
10 
1 
0.1 
30 
00-7 


lN759A 
400 
12 
20 
5 
1 
0.1 
30 
00-7 


lN766 
400 
12.75 
5 
10 
55 
00-7 


lN3521 
400 
13 
5 
5 
11 
0.010 
12 
00-7 


lN964 
400 
13 
9.5 
20 
13 
00-7 


lN964A 
400 
13 
9.5 
10 
9.4 
5 
13 
00-7 


lN964B 
400 
13 
9.5 
5 
9.9 
5 
13 
00-7 


lN717 
400 
13 
12 
10 
11 
00-7 


lN717A 
400 
13 
12 
5 
11 
00-7 


lN3522 
400 
15 
5 
5 
13 
0.010 
14 
00-7 


lN965 
400 
15 
8.5 
20 
16 
00-7 


lN965A 
400 
15 
8.5 
10 
10.8 
5 
16 
00-7 


lN965B 
400 
15 
8.5 
5 
11.4 
5 
16 
00-7 


lN718 
400 
15 
12 
10 
13 
00-7 


lN718A 
400 
15 
12 
5 
13 
00-7 


lN767 
400 
15.75 
5 
10 
70 
00-7 


lN3523 
400 
16 
5 
5 
14 
0.010 
16 
00-7 


lN966 
400 
16 
7.8 
20 
17 
00-7 
lN966A 
400 
16 
7.8 
10 
11.5 
5 
17 
00-7 


lN966B 
400 
16 
7.8 
5 
12 
5 
17 
00-7 


lN719 
400 
16 
12 
10 
15 
00-7 


lN719A 
400 
16 
12 
5 
15 
00-7 


lN3524 
400 
18 
5 
5 
16 
0.010 
18 
00-7 


lN967 
400 
18 
7 
20 
21 
00-7 
lN967A 
400 
18 
7 
10 
13 
5 
21 
00-7 
lN967B 
400 
18 
7 
5 
14 
5 
21 
00-7 


lN720 
400 
18 
12 
10 
17 
00-7 
lN720A 
400 
18 
12 
5 
17 
00-7 


lN768 
400 
19 
5 
10 
100 
00-7 


lN721 
400 
20 
4 
10 
20 
00-7 


lN721A 
400 
20 
4 
5 
20 
00-7 
lN3525 
400 
20 
5 
5 
18 
0.010 
20 
00-7 


lN968 
400 
20 
6.2 
20 
25 
00-7 
lN968A 
400 
20 
6.2 
10 
14.4 
5 
25 
00-7 
lN968B 
400 
20 
6_2 
5 
15 
5 
25 
00-7 


lN722 
400 
22 
4 
10 
24 
00-7 


lN722A 
400 
22 
4 
5 
24 
DO-? 


lN3526 
400 
22 
5 
5 
19 
0.010 
35 
00-7 • 


• 


PRODUCT SELECTION GUIDE 
DIODES AND RECTIFIERS 


DEVICE 
Po @25°C 
VZ@'ZT 
TOL 
IR@VR 
ZZ@ IZT 
PACKAGE- 


TYPE 
ImWI 
IV} 
ImA} 
% 
IVI 
(pAl 
MAxn 


1N969 
400 
22 
5.6 
20 
29 
00·7 


lN969A 
400 
22 
5.6 
10 
15.8 
5 
29 
00·7 


1N9698 
400 
22 
5.6 
5 
17 
5 
29 
00·7 


1N769 
400 
23.5 
5 
10 
150 
00·7 


1N723 
400 
24 
4 
10 
28 
00·7 


lN723A 
400 
24 
4 
5 
28 
00·7 
lN3527 
400 
24 
5 
5 
20 
0.010 
38 
00·7 


lN970 
400 
24 
5.2 
20 
33 
00·7 


1N970A 
400 
24 
5.2 
10 
17.3 
5 
33 
00·7 


lN9708 
400 
24 
5.2 
5 
18 
5 
33 
00·7 


1N724 
400 
27 
4 
10 
35 
00·7 


lN724A 
400 
27 
4 
5 
35 
00·7 


lN3528 
400 
27 
4 
5 
22 
0.010 
40 
00·7 


1N971 
400 
27 
4.6 
20 
41 
00·7 


lN971A 
400 
27 
4.6 
10 
19.4 
5 
41 
00·7 


lN9718 
400 
27 
4.6 
5 
21 
5 
41 
00·7 


lN725 
400 
30 
4 
10 
42 
00·7 


lN725A 
400 
30 
4 
5 
42 
00·7 


1N3529 
400 
30 
4 
5 
24 
0.010 
48 
00·7 


1N972 
400 
30 
4.2 
20 
49 
00·7 


1N972A 
400 
30 
4.2 
10 
21.6 
5 
49 
00·7 


lN9728 
400 
30 
4.2 
5 
23 
5 
49 
00·7 


lN3530 
400 
33 
3 
5 
26 
0.010 
50 
00·7 


1N973 
400 
33 
3.8 
20 
58 
00·7 


1N973A 
400 
33 
3.8 
10 
23.8 
5 
58 
00·7 


1N9738 
400 
33 
3.8 
5 
25 
5 
58 
00·7 


1N726 
400 
33 
4 
10 
50 
00·7 


1N726A 
400 
33 
4 
5 
50 
00·7 


1N5226 
500 
3.3 
20 
20 
28 
00·7 


1N5226A 
500 
3.3 
20 
10 
0.95 
25 
28 
00·7 
1N52268 
500 
3.3 
20 
5 
1 
25 
28 
00·7 
1N5227 
500 
3.6 
20 
20 
24 
00·7 
1N5227A 
500 
3.6 
20 
10 
0.95 
15 
24 
00·7 
1N52278 
500 
3.6 
20 
5 
1 
15 
24 
00·7 
1N5228 
500 
3.9 
20 
20 
23 
00·7 


1N5228A 
500 
3.9 
20 
10 
0.95 
10 
23 
00·7 
1N52288 
500 
3.9 
20 
5 
1 
10 
23 
00·7 


1N5229 
500 
4.3 
20 
20 
22 
00·7 


1N5229A 
500 
4.3 
20 
10 
0.95 
5 
22 
00·7 


1N52298 
500 
4.3 
20 
5 
1 
5 
22 
00·7 


1N5230 
500 
4.7 
20 
20 
19 
00·7 
1N5230A 
500 
4.7 
20 
10 
1.9 
5 
19 
00·7 
lN52308 
500 
4.7 
20 
5 
2 
5 
19 
00·7 


1N5231 
500 
5.1 
20 
20 
17 
00·7 


1N5231A 
500 
5.1 
20 
10 
1.9 
5 
17 
00·7 


1N52318 
500 
5.1 
20 
5 
2 
5 
17 
00·7 
lN5232 
500 
5.6 
20 
20 
11 
00·7 


PRODUCT SELECTION GUIDE 
DIODES AND RECTIFIERS 


DEVICE 
PO@2SoC 
VZ@ IZT 
TOL 
IR@VR 
ZZ@ IZT 
PACKAGE" 


TYPE 
(mW) 
{VI 
(mAl 
% 
(VI 
(~A) 
MAxn 


1NS232A 
SOO 
5.6 
20 
10 
2.9 
S 
11 
00·7 


lNS232B 
SOO 
5.6 
20 
5 
3 
5 
11 
00·7 


1N5233 
500 
6 
20 
20 
7 
00-7 


1N5233A 
500 
6 
20 
10 
3.3 
5 
7 
00-7 


1N5233B 
500 
6 
20 
5 
3.5 
5 
7 
00-7 


lN5234 
500 
6.2 
20 
20 
7 
00-7 


1N5234A 
500 
6.2 
20 
10 
3.8 
5 
7 
00-7 


lN5234B 
500 
6.2 
20 
5 
4 
5 
7 
00-7 


lN5235 
500 
6.8 
20 
20 
5 
00·7 


lN5235A 
500 
6.8 
20 
10 
4.8 
3 
5 
00-7 


1N5235B 
500 
6.8 
20 
5 
5 
3 
5 
00-7 


1N5236 
500 
7.5 
20 
20 
6 
00-7 


lN5236A 
500 
7.5 
20 
10 
5.7 
3 
6 
00-7 


lN5236B 
500 
7.5 
20 
5 
6 
3 
6 
00-7 


1N5237 
500 
8.2 
20 
20 
8 
00-7 


lN5237A 
500 
8.2 
20 
10 
6.2 
3 
8 
00-7 


1N5237B 
500 
8.2 
20 
5 
6.5 
3 
8 
00-7 


lN5238 
500 
8.7 
20 
20 
8 
00-7 


1N5238A 
500 
8.7 
20 
10 
6.2 
3 
8 
00-7 


lN5238B 
500 
8.7 
20 
5 
6.5 
3 
8 
00-7 


1N5239 
500 
9.1 
20 
20 
10 
00·7 


lN5239A 
500 
9.1 
20 
10 
6.7 
3 
10 
00·7 


lN5239B 
500 
9.1 
20 
5 
7 
3 
10 
00-7 


1N5240 
-SOO 
10 
20 
20 
17 
00-7 


lN5240A 
500 
10 
20 
10 
7.6 
3 
17 
00-7 


lN5240B 
500 
10 
20 
5 
8 
3 
17 
00·7 


lN5241 
500 
11 
20 
20 
22 
00-7 


lN5241A 
500 
11 
20 
10 
8 
2 
22 
00-7 


lN5241B 
SOO 
11 
20 
5 
8.4 
2 
22 
00-7 


lN5242 
SOO 
12 
20 
20 
1 
30 
00-7 


lN5242A 
500 
12 
20 
10 
8.7 
1 
30 
00-7 


lN5242B 
500 
12 
20 
5 
9.1 
1 
30 
00-7 


lN5243 
SOO 
13 
9.5 
20 
13 
00-7 


1N5243A 
500 
13 
9.5 
10 
9.4 
0.5 
13 
00·7 
lN5243B 
500 
13 
9.5 
5 
9.9 
0.5 
13 
00-7 


lN5244 
500 
14 
9 
20 
15 
00-7 


lN5244A 
500 
14 
9 
10 
9.5 
0.1 
15 
00·7 


1N5244B 
500 
14 
9 
5 
10 
0.1 
15 
00·7 
1N5245 
SOO 
15 
8.5 
20 
16 
00-7 


lN5245A 
500 
15 
8.5 
10 
10.5 
0.1 
16 
00·7 


1N5245B 
500 
15 
8.5 
5 
11 
0.1 
16 
00-7 • 


• 


PRODUCT SELECTION GUIDE 


DIODES AND RECTIFIERS 


DEVICE 
PD@ 25°C 
V2@ 'ZT 
TOL 
'R@VR 
ZZ@ 'ZT 
PACKAGE" 


TYPE 
ImWI 
(VI 
(mAl 
% 
(VI 
(.AI 
MAX n 


lN5246 
500 
16 
7.8 
20 
17 
00-7 


lN5246A 
500 
16 
7.8 
10 
11.4 
0.1 
17 
00-7 


lN52468 
500 
16 
7.8 
5 
12 
0.1 
17 
00-7 


lN5247 
500 
17 
7.4 
20 
19 
00-7 


lN5247A 
500 
17 
7.4 
10 
12.4 
0.1 
19 
00-7 


lN52478 
500 
17 
7.4 
5 
13 
0.1 
19 
00-7 


lN5248 
500 
18 
7 
20 
21 
00-7 


lN5248A 
500 
18 
7 
10 
13.3 
0.1 
21 
00-7 


lN52488 
500 
18 
7 
5 
,4 
0.1 
21 
00-7 


lN5249 
500 
19 
6_6 
20 
23 
00-7 


lN5249A 
500 
19 
6.6 
10 
13.3 
0.1 
23 
00-7 


lN52498 
500 
19 
6.6 
5 
14 
0.1 
23 
00-7 


lN5250 
500 
20 
6.2 
20 
25 
00-7 


lN5250A 
500 
20 
6.2 
10 
14.3 
0.1 
25 
00-7 


lN52508 
500 
20 
6.2 
5 
15 
0.1 
25 
00-7 


lN5251 
500 
22 
5.6 
20 
29 
00-7 


lN5251A 
500 
22 
5.6 
10 
16.2 
0.' 
29 
00-7 


lN52518 
500 
22 
5.6 
5 
17 
0.1 
29 
DO-7 


lN5252 
500 
24 
5.2 
20 
33 
00-7 


lN5252A 
500 
24 
5.2 
10 
17.1 
0.1 
33 
00-7 


lN52528 
500 
24 
5.2 
5 
18 
0.1 
33 
00-7 


lN5253 
500 
25 
5 
20 
35 
00-7 


lN5253A 
500 
25 
5 
10 
18.1 
0.1 
35 
00-7 


lN52538 
500 
25 
5 
5 
19 
0.1 
35 
00-7 


lN5254 
500 
27 
4.6 
20 
41 
00-7 


lN5254A 
500 
27 
4.6 
10 
20 
0.1 
41 
00-7 


lN52548 
500 
27 
4.6 
5 
21 
0.1 
41 
00-7 


1N5255 
500 
28 
4.5 
20 
44 
00-7 


lN5255A 
500 
28 
4.5 
10 
20 
0.1 
44 
00-7 


lN52558 
500 
28 
4.5 
5 
21 
0.1 
44 
00-7 


lN5256 
500 
30 
4.2 
20 
49 
00-7 


lN5256A 
500 
30 
4.2 
10 
22 
0.1 
49 
00-7 


lN52568 
500 
30 
4.2 
5 
23 
0_1 
49 
00-7 


lN5257 
500 
33 
3.8 
20 
58 
00-7 


lN5257A 
500 
33 
3.8 
10 
24 
0.1 
58 
00-7 


lN52578 
500 
33 
3.8 
5 
25 
0.1 
58 
00-7 


lN4728 
1000 
3.3 
76 
10 
1 
100 
10 
0041 


lN4728A 
1000 
3.3 
76 
5 
1 
100 
10 
00-41 


lN4729 
1000 
3.6 
69 
'0 
1 
100 
10 
00-41 


lN4729A 
1000 
3.6 
69 
5 
1 
'00 
10 
0041 


lN4730 
1000 
3.9 
64 
10 
1 
50 
9 
00-41 


lN4730A 
1000 
3.9 
64 
5 
1 
50 
9 
0041 


lN4731 
1000 
4.3 
58 
10 
1 
10 
9 
0041 


lN4731A 
1000 
4.3 
58 
5 
1 
10 
9 
0041 


1N4732 
1000 
4.7 
53 
10 
1 
10 
8 
0041 


lN4732A 
1000 
4.7 
53 
5 
1 
10 
8 
0041 


lN4733 
WOO 
5.1 
49 
10 
1 
10 
7 
0041 


PRODUCT SELECTION GUIDE 


DIODES AND RECTIFIERS 


DEVICE 
PD@25"C 
VZ@IZT 
TOL 
'R@VR 
ZZ@ lZT 
PACKAGE- 
TYPE 
ImW) 
(VI 
(mAl 
% 
(VI 
(.AI 
MAxn 


lN4733A 
1000 
5.1 
49 
5 
1 
10 
7 
D041 


lN4734 
1000 
5.6 
45 
10 
2 
10 
5 
DO-41 


lN4734A 
1000 
5.6 
45 
5 
2 
10 
5 
D041 


'N4735 
1000 
6.2 
41 
10 
3 
10 
2 
DO-41 
lN4735A 
1000 
6.2 
41 
5 
3 
10 
2 
D041 


lN4736 
1000 
6.8 
37 
10 
4 
10 
3.5 
D041 
lN4736A 
1000 
6.8 
37 
5 
4 
'0 
3.5 
DO-41 
lN4737 
1000 
7.5 
34 
10 
5 
10 
4 
DO-41 
lN4737A 
1000 
7.5 
34 
5 
5 
10 
4 
0041 
lN4738 
1000 
8.2 
31 
10 
6 
10 
4.5 
00-41 


lN4738A 
1000 
8.2 
31 
5 
6 
10 
4.5 
00-41 
lN4739 
1000 
9.1 
28 
10 
7 
10 
5 
00-41 
lN4739A 
1000 
9.1 
28 
5 
7 
10 
5 
00-41 
lN4740 
1000 
10 
25 
10 
7.6 
10 
7 
00-41 
lN4740A 
1000 
'0 
25 
5 
7.6 
10 
7 
00-41 


lN4741 
1000 
11 
23 
10 
8.4 
5 
8 
00-41 
lN4741A 
1000 
11 
23 
5 
8.4 
5 
e 
00-41 


lN4742 
1000 
12 
21 
10 
9.1 
5 
9 
00-41 
lN4742A 
1000 
12 
21 
5 
9.1 
5 
9 
00-41 
lN4743 
1000 
13 
19 
10 
9.9 
5 
10 
0041 
lN4743A 
1000 
13 
19 
5 
9.9 
5 
10 
00-41 


lN4744 
1000 
15 
17 
10 
11.4 
5 
14 
00-41 


lN4744A 
1000 
15 
17 
5 
'1.4 
5 
14 
00-41 


lN4745 
1000 
16 
15.5 
10 
12.2 
5 
16 
00-41 


lN4745A 
1000 
16 
15.5 
5 
12.2 
5 
16 
00-41 
lN4746 
1000 
18 
14 
10 
13.7 
5 
20 
0041 
lN4746A 
1000 
18 
14 
5 
13_7 
5 
20 
0041 
lN4747 
1000 
20 
12.5 
10 
15.2 
5 
22 
00-41 
1N4747A 
1000 
20 
12.5 
5 
15.2 
5 
22 
0041 


lN4748 
1000 
22 
11.5 
10 
16.7 
5 
23 
00-41 
1N4748A 
1000 
22 
11.5 
5 
16.7 
5 
23 
004' 
1N4749 
1000 
24 
10.5 
10 
'8.2 
5 
25 
0041 
lN4749A 
1000 
24 
10.5 
5 
18.2 
5 
25 
0041 
lN4750 
1000 
27 
9.5 
10 
20.6 
5 
35 
0041 
lN4750A 
1000 
27 
9.5 
5 
20.6 
5 
35 
0041 
lN4751 
1000 
30 
8.5 
10 
22.8 
5 
40 
0041 
lN4751A 
1000 
30 
8.5 
5 
22.8 
5 
40 
0041 
lN4752 
1000 
33 
7.5 
10 
25.1 
5 
45 
0041 
lN4752A 
1000 
33 
7.5 
5 
25.1 
5 
45 
0041 • 


• 


PRODUCT SELECTION GUIDE 


DIODE ARRAYS 


DEVICE 
FORWARD CURRENT 
VBR 
IR@V 
@2SoC 
CIRCUIT 
PACKAGE' 


TYPE 
IF (mA) 
VF (V) 
(V) 
V 
~A 


TID17 
COMMON CATHODE 
500 
1.5 
60 
30 
0.1 
TO-18 


TID18 
COMMON CATHODE 
500 
1.7 
40 
15 
0.1 
TO-18 


TID19 
COMMON ANODE 
500 
1.5 
60 
30 
0.1 
TO-18 


TID20 
COMMON ANODE 
500 
1.7 
40 
15 
0.1 
TO-18 


DEVICE 
FORWARD CURRENT 
VBR 
IR@VR@25°C 
CIRCUIT 
VF(V) 
(V) 
PACKAGE* 
TYPE 
IF (mA) 
V 
~A 


TID139N 
7 INDEPENDENT DIODES 
500 
1.3 
60 
40 
0.1 
14 Lead N 


TID140N 
7 INDEPENDENT DIODES 
100 
1.3 
40 
20 
0.05 
14 Lead N 


TID141N 
DUAL 4-DIODE COMMON CATHODE 
500 
1.3 
60 
40 
0.1 
14 Lead 
N 


TID142N 
DUAL 4-DIODE COMMON CATHODE 
100 
1.3 
40 
20 
0.05 
14 Lead N 


TID143N 
DUAL 4-DIODE COMMON ANODE 
500 
1.3 
60 
40 
0.1 
14 Lead 
N 


TIDl44N 
DUAL 4-DIODE COMMON ANODE 
100 
1.3 
40 
20 
0.05 
14 Lead N 


TID121 
8-DIODE COMMON CATHODE 
500 
1.3 
60 
40 
0.1 
14 Lead 
N 


TID122 
8·DIDDE COMMON CATHODE 
500 
1.5 
40 
25 
0.1 
14 Lead N 


TID123 
8-DIODE COMMON ANODE 
500 
1.3 
60 
40 
0.1 
14 Lead 
N 


TID124 
8-DIODE COMMON ANODE 
500 
1.5 
40 
25 
0.1 
14 Lead N 


TID133 
DUAL 8-DIODE (C.C. and CA) 
500 
1.3 
60 
40 
0.1 
14 Lead N 


TIDI34 
DUAL 8-DIODE (C.C. and CA) 
500 
1.5 
40 
25 
0.1 
14 Lead N 


TID125 
16·DIODE (C.C. and C.A.J 
500 
1.3 
60 
40 
0.1 
14 Lead N 


TID126 
16-DIODE IC.C. and C.A.J 
500 
1.5 
40 
25 
0.1 
14 Lead N 


TID135N 
16·DIODE IC.C. and C.A.J 
500 
1.3 
60 
40 
0.1 
14 Lead N 


TIDl36N 
16-DIODE IC.C. and CA) 
100 
1.3 
40 
20 
0.05 
14 Lead N 


TIDl29 
DUAL10-DIODE 
(C.C. and CA) 
500 
1.3 
60 
40 
0.1 
14 Lead N 


TID130 
DUAL 10-DIODE (C.C. and CA) 
500 
1.5 
40 
25 
0.1 
14 Lead N 


DEVICE 
FORWARD CURRENT 
VBR 
IR@VR@25°C 
CIRCUIT 
PACKAGe- 
TYPE 
IF (mAl 
VF (V) 
(VI 
V 
~A 


T1D139F 
7 INDEPENDENT DIODES 
500 
1.3 
60 
40 
0.1 
14 Lead F 


T1D140F 
7 INDEPENDENT DIODES 
100 
1.3 
40 
20 
0.05 
14 Lead F 


TID141F 
DUAL 4-DIODE COMMON CATHODE 
500 
1.3 
60 
40 
0.1 
10 Lead F 


TID142F 
DUAL 4-DIODE COMMON CATHODE 
100 
1.3 
40 
20 
0.05 
10 Lead F 


TID143F 
DUAL 4-DIODE COMMON ANODE 
500 
1.3 
60 
40 
0.1 
10 Lead F 


TIDI44F 
DUAL 4·DIODE COMMON ANODE 
100 
1.3 
40 
20 
0.05 
10 Lead F 


TH121A 
8-DIODE COMMON CATHODE 
500 
1.3 
60 
40 
0.1 
10 Lead F 


TID22A 
8-DIODE COMMON CATHODE 
500 
1.5 
40 
25 
0.1 
10 Lead F 


TID23A 
8-DIODE COMMON ANODE 
500 
1.3 
60 
40 
0.1 
10 Lead F 


TID24A 
8-DIODE COMMON ANODE 
500 
1.5 
40 
25 
0.1 
10 Lead F 


TID131 
DUAL 8-DIODE IC.C. and CA) 
500 
1.3 
60 
40 
0.1 
14 Lead F 


TID132 
DUAL 8-DIODE IC_C.and CA) 
500 
1.5 
40 
25 
0.1 
14 Lead F 


T1D25A 
16-DIODE (C.C. and CA) 
500 
1.3 
60 
40 
0.1 
10 Lead F 


TID26A 
16-DIODE IC.C. and CA) 
500 
1.5 
40 
25 
0.1 
10 Lead F 


TID29A 
DUAL 10-DIDDE IC.C. and CA) 
500 
1.3 
60 
40 
0.1 
14 Lead F 


TID30A 
DUAL 10-DIODE (C.C. and CA) 
500 
1.5 
40 
25 
0.1 
14 Lead F 


PRODUCT SELECTION GUIDE 


DIODE ARRAYS 


DEVICE 
FORWARD CURRENT 
VBR 
fR@VR@25·C 
PACKAGE" 
CIRCUIT 
TYPE 
IF ImAI 
VF (V) 
IVI 
V 
.A 


lN5768 
8·DIODE COMMON CATHODE 
500 
1.3 
60 
40 
0.1 
10 Lead 


lN5769 
B·DIODE COMMON CATHODE 
500 
1.5 
40 
25 
0.1 
10 Lead 


lN5770 
B-DIODE COMMON ANODE 
500 
1.3 
60 
40 
0.1 
10 
Lead 


lN5771 
B-DIODE COMMON ANODE 
500 
1.5 
40 
25 
0.1 
10 Lead 


lN5774 
DUAL B·DIODE IC.C. and CAI 
500 
1.3 
60 
40 
0.1 
14 Lead 


lN5775 
DUAL 8·DIODE IC.C. and C.A.I 
500 
1.5 
40 
25 
0.1 
14 Lead 


lN5772 
16·DIODE IC.C. and CAI 
500 
1.3 
60 
40 
0.1 
10 Lead 


lN5773 
16·DIODE IC.C. and C.A.J 
500 
1.5 
40 
25 
0.1 
10 
Lead 


DEVICE 
MATRIX 
trr (ns) 
FORWARO CURRENT 
VBR 
IR@VR@25·C 
PACKAGE· 
TYPE 
SI2E 
10-10-1 
mA 
IF (mAl 
VF (VI 
IVI 
V 
.A 


TIDMI55J 
5X5 
10 
20 
1.5 
45 
25 
0.02 
14 Lead 
J 


TIDM255J 
5X5 
25 
20 
1.7 
35 
25 
0.05 
14 LeadJ 


TIDM166J 
6X6 
10 
20 
1.5 
45 
25 
0.02 
14 Lead 
J 


TIDM266J 
6X6 
25 
20 
1.7 
35 
25 
0.05 
14 LeadJ 


T1DM168J 
6X8 
10 
20 
1.5 
45 
25 
0.02 
14 LeadJ 


T1DM268J 
6X8 
25 
20 
1.7 
35 
25 
0.05 
14 LeadJ 


TIDM185J 
8X5 
10 
20 
1.5 
45 
25 
0.02 
14leadJ 


T1DM285J 
8X5 
25 
20 
1.7 
35 
25 
0.05 
14 LeadJ 


T1DMl86J 
BX6 
10 
20 
1.5 
45 
25 
0.02 
14 LeadJ 


TIDM286J 
8X6 
25 
20 
1.7 
35 
25 
0.05 
14leadJ 


TIDM155F 
5X5 
10 
20 
1.5 
45 
25 
0.02 
14 Lead 
F 


TIDM255F 
5X5 
25 
20 
1.7 
35 
25 
0.05 
14 Lead 
F 


TIDM166F 
6X6 
10 
20 
1.5 
45 
25 
0.02 
14 Lead 
F 


TIDM266F 
6X6 
25 
20 
1.7 
35 
25 
0.05 
14 
Lead 
F 


TIDM168F 
6X8 
10 
20 
1.5 
45 
25 
0.02 
14 
Lead 
F 


TIDM268F 
6X8 
25 
20 
1.7 
35 
25 
0.05 
14 
Lead 
F 


TIDM185F 
8X5 
10 
20 
1.5 
45 
25 
0.02 
14 
Lead 
F 


T1DM285F 
8X5 
25 
20 
1.7 
35 
25 
0.05 
14 Lead 
F 


TIDM186F 
8X6 
10 
20 
1.5 
45 
25 
0.02 
14 Lead 
F 


TIDM286F 
8X6 
25 
20 
1.7 
35 
25 
0.05 
14 Lead 
F • 


• 


PRODUCT SELECTION GUIDE 
DIODES AND RECTIFIERS 


Diode 
Interchangeability 


• 


• 


This 
list of low-power 
(generally 
two watts 
or less power dissipation 
in free-air) 
diodes 
is designed to assist the design engineer 


in determining 
the recommended 
TI 
replacement 
or equivalent 
for 
over 5700 
diodes 
when 
only 
the device 
type 
number 
is 


known. 
Also 
included 
is a summary 
of 
the significant 
ratings 
and electrical 
characteristics 
of 
the 
referenced 
types. 
This 


interchangeability 
guide differs 
from 
the corresponding 
transistor 
lists in this volume 
in that 
only 
JEDEC 
registered 
("'N") 
types are covered. 


In compiling 
this 
list, all registered 
diodes were considered 
regardless of the semiconductor 
material 
used, the diode 
function, 


package 
type, 
or 
rated 
power 
dissipation. 
The 
result 
was massive. In order 
to keep the list within 
manageable 
size, it was 


severely 
edited 
down 
by deleting 
most 
of the entries 
for 
high-power 
diodes 
and specialized 
diodes 
not 
having 
wide-spread 


application. 


Germanium 
diodes 
were retained 
in the list but 
it should 
be remembered 
that 
all recommended 
replacements 
for 
referenced 


germanium 
diodes are silicon 
diodes and that 
the replacement 
sugge!itions are based on specifications 
only. 


RE - 
RECTIFIER 


RD - 
REFERENCE 
DIODE 


SO 
- 
SIGNAL 
DIODE 


ZD 
- 
REGULATOR 
(ZENER) 
DIODE 


~ ~ 
RATINGS 
CHARACTERISTICS 
~ 
III li 
TI 
Po 
VR 
I 
IR 
•• VR 
VF 
IF 
Vz 
IZ 
Tot. 
TYPE 
:c 
;;; 
FOR 
•• 
t" 
•• 
NUMBER 
2E 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
j<A 
/ 
(V) 
(V) 
/(mAI 
Ins) 
(V) 
/ 
(mA) 
'" 
lN34 
G 
SO 
IN4454 
60 
30110 
1/5 


lN34A 
G 
SO 
IN4454 
60 
30110 
1/5 
lN34AS 
G 
SO 
IN4U8 
75 
30110 
1/5 
lN35 
G 
SO 
IN"54 
SO 
10110 
1/7 


lN36 
G 
SO 
IN4U8 
36 
100/25 
1/4 
IN38 
G 
SO 
lN4U8 
100 
5001100 
1/7 
lN38A 
G 
SO 
lN4938 
115 
5001100 
1/4 
lN388 
G 
SO 
IN4938 
125 
5001100 
1/4 


lN39 
G 
SO 
lN4938 
210 
1001100 
1/3 
lN39A 
G 
SO 
lN4938 
230 
651100 
1/5 
lN39B 
G 
SO 
IN4938 
200 
1001100 
1/4 
lN40 
G 
SO 
IN4U8 
25 
35110 
1.5112 


IN41 
G 
SO 
lN4454 
25 
35110 
1.5112 
lN42 
G 
SO 
1N4938 
115 
1.5112 
IN43 
G 
SO 
lN4U8 
70 
200/5 
1/5 


IN44 
G 
SO 
lN4938 
115 
lK/50 
1/3 


lN45 
G 
SO 
lN4454 
75 
410/50 
1/3 


lN46 
G 
SO 
lN4454 
60 
1M/SO 
1/3 


lN47 
G 
SO 
IN4938 
ISO 
5001100 
1/4 


lN48 
G 
SO 
lN4454 
80 
833/SO 
1/4 


lN49 
G 
SO 
lN4U8 
75 
200/20 
1/5 
lN50 
G 
SO 
lN4U8 
75 
80/20 
1/5 
lN51 
G 
SO 
lN4454 
SO 
1M/SO 
1/2.5 
lN52 
G 
SO 
IN4454 
80 
ISO/SO 
1/4 


lN52A 
G 
SO 
IN4454 
SO 
100/50 
1/5 
lN54 
G 
SO 
IN4U8 
SO 
7110 
1/5 
1N54A 
G 
SO 
lN4U8 
SO 
7110 
1/5 


lN55 
G 
SO 
IN4938 
150 
8001150 
1/5 


lN55A 
G 
SO 
IN4938 
170 
5001150 
1/4 


lN558 
G 
SO 
IN4938 
180 
5001150 
1/5 
1N56 
G 
SO 
IN4U8 
40 
300/30 
1115 
lN56A 
G 
SO 
IN4U8 
40 
300/30 
1115 


lN57 
G 
SO 
IN4454 
80 
500/75 
1/4 
lN57A 
G 
SO 
IN4454 
80 
500/75 
1/4 
lN58 
G 
SO 
IN4938 
115 
6001100 
1/5 
lN58A 
G 
SO 
IN4938 
100 
6001100 
1/4 


IN59 
G 
SO 
lN647 
280 
8001250 
1/3 
lN60 
G 
SO 
lN4U8 
40 
200110 
1/5 
lN60A 
G 
SO 
lN4U8 
40 
60110 
1/5 
lN60C 
G 
SO 
lN4U8 
SO 
67110 
1/5 
• 


• 


;( ~ 
RATINGS 
CHARACTERISTICS 


TYPE 
~ !i! 
TI 
FOIl 
PD 
VR 
I 
IR 
@ VR 
VF 
@ 
IF 
t" 
VI 
@. 
II 
TOl 


NUMBER 
:Ii 
::: REPLACEMENT 
NEW 
~ 
DESIGN 
(mWI 
(V) 
(AI 
jlA 
/ 
(V) 
(V) 
limA) 
(n5) 
(V) 
/ 
(mA) " 
v 


IN60S 
G 
SD 
IN4U8 
25 
67110 
1/5 
IN61 
G 
SD 
IN4938 
140 
300/100 
1/5 
IN62 
G 
SD 
IN4938 
140 
7001100 
1/5 
IN63 
G 
SD 
IN4U8 
100 
50/50 
1/4 


IN63A 
G 
SD 
IN4U8 
100 
50/50 
1/4 
IN64 
G 
SD 
IN'''U8 
20 
25110 
1/3 
lN64A 
G 
SD 
IN4U8 
20 
25110 
1/3 
lN65 
G 
SD 
IN44S4 
80 
200150 
112.5 


IN66 
G 
SO 
IN4454 
60 
50110 
1/5 
lN66A 
G 
SO 
IN·US4 
60 
50110 
1/5 


lN67 
G 
SO 
IN4U8 
92 
50/50 
114 
lN67A 
G 
SO 
lN4U8 
80 
50150 
114 


IN68 
G 
SO 
IN4938 
100 
6251100 
1/5 
IN68A 
G 
SO 
IN4938 
100 
6251100 
1/5 
lN69 
G 
SO 
IN4454 
75 
30110 
1/5 
IN69A 
G 
SO 
lN4"'54 
75 
30/10 
115 


IN70 
G 
SO 
IN4938 
120 
25/10 
113 
IN70A 
G 
SO 
IN4U8 
100 
25110 
1/3 
lNll 
G 
SO 
40 
300/30 
1115 
IN73 
G 
SO 
lN44S4 
70 
50110 
1.5115 


IN74 
G 
SO 
IN4H8 
75 
50110 
1.5115 
IN75 
G 
SO 
IN4938 
125 
50/50 
112.5 
IN81 
G 
SO 
IN4U8 
50 
10110 
1/3 
IN81A 
G 
SO 
IN4U8 
40 
10/10 
113 


IN83 
G 
SO 
IN647 
375 
30/60 
115 
IN84 
G 
SO 
IN4U8 
25 
750115 
1/60 
IN86 
G 
SO 
IN4U8 
70 
50110 
1/4 
IN87 
G 
SO 
IN4U8 
23 
30/1.5 
.251.1 


IN87A 
G 
SO 
IN4U8 
23 
10/1.5 
.251.1 
IN87S 
G 
SO 
IN4U8 
25 
220/2 
1/5 
IN8n 
G 
SO 
IN4U8 
25 
30110 
1/5 
IN88 
G 
SO 
IN4938 
85 
751100 
1/2.5 


IN89 
G 
SO 
IN4454 
80 
100150 
113.5 
IN90 
G 
SO 
IN445~ 
60 
500150 
115 
IN91 
G 
RE 
IN~002 
100 
~l1oo 
.51150 
IN92 
G 
RE 
IN~003 
200 
21200 
.51100 


IN93 
G 
RE 
IN~~ 
300 
1.3/300 
.5/80 
IN9~ 
G 
RE 
IN~~ 
380 
.8/380 
.71500 
IN95 
G 
SO 
IN~U8 
60 
500150 
1110 
IN96 
G 
SO 
IN~~~7 
60 
500150 
1120 


~ 
RATINGS 
CHARACTERISTICS 
:c 


TYPE 
If 
TI 
FOIl 
Po 
VR 
I 
IR 
<l'VR 
VF 
<I' IF 
'", 
Vz 
<I' 
IZ 
TOL 
;;; 
NUM8ER 
~ 
REPLACEMENT 
NEW 
v 
DESIGN 
ImW) 
IV) 
IA) 
"A 
/ 
IV) 
(V) 
/lmA) 
("s) 
(VI 
/ 
ImA) 
% 


IN96A 
G 
SO 
IN4148 
60 
500/50 
1140 
IN97 
G 
SO 
IN4148 
80 
100150 
1110 


lN97A 
G 
SO 
lN~447 
92 
100/50 
1120 
IN98 
G 
SO 
lN4454 
80 
100/50 
1/20 


lN98A 
G 
SO 
lN4,U8 
80 
100/50 
1/40 
lN99 
G 
SO 
IN4148 
80 
50150 
1110 
IN99A 
G 
SO 
IN4454 
92 
50150 
1120 
INIOO 
G 
SO 
lN4.447 
100 
SO/50 
1120 


lNlooA 
G 
SO 
lN4"4S 
80 
SO/50 
1/40 


INIOI 
G 
SO 
I N4938 
ISO 
10/ 
1110 


INI02 
G 
SO 
IN4938 
125 
3125 
1115 


lN10J 
G 
SO 
IN4448 
20 
750115 
1130 


INI04 
G 
SO 
I N4448 
25 
750/15 
1/30 
INI06 
G 
SO 
IN647 
300 
701300 
1120 
INI07 
G 
SO 
T1031 
10 
200110 
11150 
INI08 
G 
SO 
lN4"4e 
50 
200150 
1150 


INIlI 
G 
SO 
lN41.4e 
70 
25110 
1/5 
INIl2 
G 
SO 
I N4148 
70 
50110 
liS 
INIl3 
G 
SO 
IN .•.• S4 
70 
25150 
1/2.5 
lN1U 
G 
SO 
IN4454 
70 
SO/50 
112.5 


INIl5 
G 
SO 
IN .•.• S.4 
70 
100/50 
112.5 
INI16 
G 
SO 
IN4454 
60 
100/50 
1/5 
lNIl6A 
G 
SO 
IN .•.• S .• 
70 
100/50 
1110 


IN117 
G 
SO 
IN4454 
60 
100/50 
1110 


INI17A 
G 
SO 
IN4454 
70 
100/50 
1120 
INIl8 
G 
SO 
IN 
.•.• S.4 
60 
100/50 
1120 
INI18A 
G 
SO 
IN4U8 
60 
100/50 
1/40 


lN119 
G 
SO 
IN4148 
60 
1/5 
500 


INI20 
G 
SO 
IN4148 
60 
liS 
500 
INI26 
G 
SO 
IN .•U8 
75 
850/50 
liS 
INI26A 
G 
SO 
IN4148 
75 
850/50 
1/5 
lNI27 
G 
SO 
I N4938 
125 
300/50 
113 


lN127A 
G 
SO 
IN4938 
125 
300/50 
113 
INI28 
G 
SO 
IN4148 
50 
10110 
1/3 
lN128A 
G 
SO 
lN4U8 
40 
10110 
113 
INI32 
G 
SO 
IN.4U8 
25 
500/50 


INI33 
G 
SO 
I N4148 
5 
300/5 
.5/3 
INI35 
G 
SO 
IN4148 
75 
850/50 
1/5 
INI37A 
5 
SO 
IN483 
36 
.03120 
113 
lN1378 
5 
SO 
IN483 
36 
.03/20 
1/20 
• 


• 


c ~ 
RATINGS 
CHARACTERISTICS 
~ 


TYPE 
$ 
l;! 
TI 
FOR 
Po 
VR 
I 
IR 
lIP VR 
VF 
lIP 
IF 
'.. 
Vz 
lIP 
IZ 
TO!. 


0;; 
NUMBER 
::Ii 3 
REPlACEMENT 
NEW 
u 
OESIGN 
(mWI 
(V) 
(A) 
j'A 
/ 
(V) 
(V) 
/ (mA) 
(na) 
(V) 
/ 
(mA) 
% 


INI3SA 
S 
SO 
IN .•S3 
IS 
.01110 
1/5 


lNI3SB 
S 
SO 
IN .•B3 
lB 
.01110 
1/ .•0 


lN139 
G 
SO 
IN"US 
.•0 
.5M/50 
1/20 


lNUO 
G 
SO 
IN .•.•.•S 
70 
300/50 
1/ .•0 


lNUl 
G 
SO 
IN .•US 
70 
50150 
1/20 


lNU2 
G 
SO 
IN .•93S 
100 
1001100 
1/5 


lNU3 
G 
SO 
IN .•93S 
100 
1001100 
1/ .•0 


lNU .• 
G 
SO 
IN .•.•5.• 
30 
200/20 
11100 


lNU5 
G 
SO 
IN .•.•.•9 
30 
100110 
1/ .•0 


IN151 
G 
RE 
100 
.5 
.7/ 


lN152 
G 
RE 
200 
.5 
.7/ 


lN153 
G 
RE 
300 
.5 
.7/ 


INISS 
G 
RE 
3S0 
.5 
Sool 
1..0/ 


IN175 
G 
SO 
IN .•93S 
125 
SO/50 
511 


lN190 
G 
SO 
3 
Sool 
.75110 


lN191 
G 
SO 
IN"US 
90 
1/5 
500 


lNI92 
G 
SO 
IN .•US 
70 
1/5 
500 


lNI93 
S 
SO 
IN''US 
.•0 
.•0/ .•0 
211 
500 


lN19" 
S 
SO 
IN .•US 
50 
60/ .•0 
211.5 
100 


lNI9"A 
S 
SO 
IN .•US 
.•0 
10/ .•0 
111 
200 


lN195 
S 
SO 
IN .•US 
50 
SO/ .•O 
2/2 
100 


lN196 
S 
SO 
IN''US 
50 
.•0/50 
211 
100 


lNI9S 
G 
50 
IN .•US 
SO 
10110 
1/.• 


lN19SA 
G 
SO 
IN''US 
SO 
SO/50 
1/ .• 


lNI9SS 
G 
SO 
IN .•.•5.• 
100 
SO/50 
1/ .• 
300 
lNI9SM 
G 
SO 
IN''US 
SO 
75/10 
1/ .• 


lN225 
S 
zo 
150 
S.75/.2 
10 


lN225A 
S 
ZO 
150 
S.75/.2 
5 


lN226 
S 
ZO 
150 
10.5/.2 
10 


lN226A 
S 
ZO 
150 
10.5/.2 
5 
IN227 
S 
ZO 
150 
12.S/.2 
10 
IN227A 
S 
ZO 
150 
12.S/.2 
5 


IN22S 
S 
ZO 
150 
15.7/.2 
10 
IN22SA 
S 
ZO 
150 
15.7/.2 
5 
IN229 
S 
zo 
150 
19/.2 
10 
IN229A 
S 
ZO 
150 
19/.2 
5 


IN230 
S 
ZO 
150 
23.5/.2 
10 
IN230A 
S 
ZO 
150 
23.5/.2 
5 
IN231 
S 
ZO 
150 
2S.5/.2 
10 
lN231A 
S 
ZO 
150 
2S.5/.2 
5 


~ g 
RATINGS 
CHARACTERISTICS 
.. 


TYPf 
5 ~ 
TI 
FOR 
Po 
VR 
I 
IR 
•• 
VR 
VF 
•• 
IF 
I" 
Vz 
•• 
IZ 
TOL 
;;; 
NUMBER 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mWI 
(VI 
(A) 
~A 
I 
(VI 
(V) 
I 
(mAl 
(n.1 
(VI 
I 
(mAl 
" 


lN232 
5 
ZO 
150 
3<.51.2 
10 


lN232A 
5 
ZO 
150 
3<.51.2 
5 


IN233 
5 
ZO 
150 
<1/.2 
10 


IN233A 
5 
ZO 
150 
<1/.2 
5 


IN23< 
5 
ZO 
150 
<8/.2 
10 


IN23<A 
5 
ZO 
150 
<8/.2 
5 


IN235 
5 
ZO 
150 
58/.2 
10 


IN235A 
S 
ZO 
150 
58/.2 
5 


IN236 
5 
ZO 
150 
71/.2 
10 


IN237 
S 
ZO 
150 
88/.2 
10 


IN23B 
S 
ZO 
150 
105/.2 
10 


IN239 
S 
ZO 
150 
128/.2 
10 


IN2<8 
S 
RE 
50 
10 
5MI 
1.51 


lN24SA 
5 
RE 
50 
20 
5MI 
1.51 


I N2<B8 
5 
RE 
50 
20 
5MI 
1.51 


IN2<BC 
5 
RE 
39 
20 
<MI 
1.21 


IN2<9 
S 
RE 
100 
10 
5MI 
1.51 


IN2<9A 
S 
RE 
100 
20 
5MI 
1.5/ 


I N2<98 
S 
RE 
100 
20 
5MI 
1.51 


IN2<9C 
S 
RE 
110 
20 
<MI 
1.21 


IN250 
S 
RE 
200 
10 
5MI 
1.51 


IN250A 
S 
RE 
200 
20 
5MI 
1.51 


IN2508 
S 
RE 
200 
20 
5MI 
1.51 


IN250C 
S 
RE 
210 
20 
3MI 
1.21 


IN251 
S 
SO 
IN251 
3D 
100110 
liS 
150 


IN251A 
S 
SO 
IN<938 
125 
10110 
liS 
150 


IN252 
S 
SO 
IN9U 
20 
.1/5 
1110 
150 


IN252A 
S 
SO 
IN<938 
125 
10110 
1/5 
150 


IN265 
G 
SO 
IN<U8 
80 
30M/6O 
1/< 


IN266 
G 
SO 
IN<U8 
50 
30M/30 
1/5 


IN267 
G 
SO 
IN<U8 
30 
50MI10 
1/5 


IN268 
G 
SO 
IN<U8 
30 
850/30 
1/2.5 


lN270 
G 
SO 
TI031 
80 
100/50 
11200 
300 


lN273 
G 
SO 
IN<<<8 
30 
20/20 
11100 


lN276 
G 
SO 
IN«5< 
50 
100/50 
11<0 
JDO 


IN277 
G 
SO 
IN<938 
150 
75110 
11100 
300 


IN277M 
G 
SO 
IN«<8 
100 
75110 
11100 
JDO 


IN278 
G 
SO 
IN«<6 
50 
125150 
1/20 


IN279 
G 
SO 
IN«<8 
30 
200/20 
11100 


IN281 
G 
SO 
IN«<8 
60 
30110 
11100 
300 • 


• 


~ ~ 
••••TINGS 
CHA••••CTERISTICS 
~ \I 
TYPE 
• !l; 
TI 
FOR 
Po 
VR 
I 
IR 
lit VR 
VF 
lit 
IF 
'" 
Vz 
lit 
IZ 
TOl 


NUMBER 
2E 3 
REPLACEMENT 
NEW 
u 
OESIGN 
(mW) 
(VI 
(A) 
pi'. 
/ 
(V) 
(V) 
/ (mAl 
(n.) 
(VI 
/ 
(mAl 
% 


lN282 
G 
so 
lN4449 
IS 
20110 
1/40 


lN283 
G 
SO 
11033 
20 
20/10 
1/200 
lN287 
G 
SO 
IN.(U8 
60 
1M/50 
1/20 
lN288 
G 
SO 
lN4U8 
85 
350/50 
1/40 


lN289 
G 
SO 
lN4U8 
85 
SO/50 
1/20 
lN290 
G 
SO 
lN4938 
120 
1001100 
1/5 
lN291 
G 
SO 
lN4938 
120 
1001100 
1/40 
lN292 
G 
SO 
IN4448 
75 
200/50 
11100 


IN294 
G 
50 
lN4U8 
60 
10110 
1/5 
IN294A 
G 
50 
lN4U8 
60 
10110 
115 
lN295 
G 
SO 
lN4U8 
40 
200110 
IN295A 
G 
50 
IN4U8 
40 
200110 


IN295S 
G 
SO 
lN4U8 
30 
800/30 
1/6.5 
IN295X 
G 
SO 
lN4U8 
30 
385/24 
1/4.5 
lN296 
G 
SO 
lN4U8 
40 
200/ 


IN297 
G 
SO 
lN4U8 
80 
10/5 
1/3.5 


IN297A 
G 
SO 
IN4U8 
80 
10/5 
1/3.5 
lN298 
G 
SO 
lN4U8 
70 
250/40 
2/30 
lN298A 
G 
SO 
lN4U8 
70 
10/5 
2/30 
lN299 
G 
SO 
IN4305 
200/6 
.5/3 


lN300 
5 
SO 
lN482 
IS 
lNI10 
1115 
lN300A 
5 
SO 
IN482 
15 
lNI10 
1/30 
lN300B 
5 
SO 
IN482 
15 
INI10 
I/SO 
lN301 
5 
SO 
IN.c57 
70 
.01110 
1/5 


lN301A 
5 
SO 
lN457 
70 
.01110 
1118 
lN301l 
5 
SO 
IN.(S7 
70 
.01/10 
1/50 


lN302 
5 
SO 
lN645 
225 
.1110 
111 
lN302A 
5 
SO 
IN645 
225 
.1110 
1/5 


lN3028 
5 
SO 
lN645 
225 
.01110 
1/20 
lN303 
5 
SO 
lN458 
125 
.01110 
1/3 
lN303A 
5 
SO 
lN484 
125 
.01110 
1112 
lN303B 
5 
SO 
IN.(SA 
125 
.01110 
1/50 


lN304 
5 
SO 
lN4U8 
55 
2110 
1.5/2 
lN305 
G 
SO 
lN4607 
60 
2110 
.81100 
lN306 
G 
SO 
lN4607 
15 
2/10 
.81100 
lN307 
G 
SO 
lN4938 
125 
5110 
11100 


lN308 
G 
SO 
lN4607 
8 
500/8 
1/300 
IN309 
G 
SO 
lN4U8 
40 
100/20 
11100 
IN310 
G 
SO 
lN4U8 
100 
20/20 
1115 
lN312 
G 
SO 
IN4448 
50 
SO/SO 
1130 


~ ~ 
RATINGS 
CHARACTfRISTICS 


TYPE !~ 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF • IF 
t" 
Vz • 
Iz 
TOt. 


NUMIBt 
3 
REPlACEMENT 
NEW 
u 
D£SIGN 
(mW) 
(VI 
(AI 
pA 
/ 
(V) 
(V) 
limA) 
(n.) 
(V) 
/ 
(mA) " 


IN313 
G 
SO 
lN~U8 
100 
10/20 
1/20 
lN3U 
G 
SO 
lN~U8 
75 
50110 
1115 
lN315 
G 
RE 
lN~~ 
300 
.075 
300/300 
.~8I1oo 
lN315A 
G 
RE 
lN4oo3 
200 
.1 
160/200 
.~8I1oo 


lN316 
5 
RE 
lN~5 
50 
.25 
300/50 
21400 
lN316A 
5 
RE 
lN~5 
50 
.2 
1/50 
.60/400 
lN317 
5 
RE 
IN~5 
100 
.2 
3001100 
2/400 
lN317A 
5 
RE 
lN6~5 
100 
.2 
11100 
.6/400 


lN318 
5 
RE 
lN~5 
200 
.2 
300/200 
2/400 
lN318A 
5 
RE 
IN~5 
200 
.2 
11200 
.6/400 
lN319 
5 
RE 
lN~6 
350 
.2 
300/350 
21300 
lN319A 
5 
RE 
lN~6 
350 
.2 
11350 
.6/400 


lN320 
5 
RE 
IN~8 
500 
.2 
300/500 
2/400 
lN320A 
5 
RE 
lN~8 
500 
.2 
2/500 
.6/400 
lN321 
5 
RE 
IN4oo7 
850 
.25 
300/850 
.6/400 


lN321A 
5 
RE 
IN4oo7 
850 
.25 
2/850 
.6/400 


lN322 
5 
RE 
lN4oo7 
lK 
.25 
30011K 
.6/400 
lN322A 
5 
IE 
1~007 
lK 
.25 
211K 
.6/400 
lN323 
5 
RE 
lN4oo1 
50 
.4 
300/50 
21650 
lN323A 
5 
RE 
lN~ool 
50 
.4 
1/50 
.6/650 


IN324 
5 
RE 
lN4oo2 
100 
.4 
3001100 
2/650 
IN32~A 
5 
IE 
IN4oo2 
100 
.4 
11100 
.6/650 
lN325 
5 
IE 
IN4oo3 
200 
.4 
300/200 
2/650 
lN325A 
5 
IE 
IN4oo3 
200 
.4 
11200 
.6/650 


lN326 
5 
RE 
IN~~ 
350 
.4 
300/350 
21650 
lN326A 
5 
RE 
lN4~ 
350 
.4 
11350 
.6/650 
lN327 
5 
RE 
lN4oo5 
500 
.~ 
300/500 
2/650 
lN327A 
5 
RE 
1~005 
500 
.~ 
11500 
.6/650 


lN328 
5 
IE 
1~007 
850 
.~ 
300/850 
1.2/650 
lN328A 
5 
RE 
lN~007 
850 
.~ 
2/850 
.6/650 
lN329 
5 
RE 
lN~007 
lK 
.~ 
10l1K 
1.2/650 
IN329A 
5 
IE 
lN~007 
lK 
.~ 
2MIIK 
.6/650 


lN330 
5 
SO 
1~56 
32 
.03/20 
113 
IN331 
5 
SO 
1~58 
16 
.01110 
115 
IN332 
5 
RE 
~oo 
.~ 
21800 
lN333 
5 
RE 
~oo 
.2 
2/400 


lN3~ 
5 
RE 
300 
.4 
2/400 
lN335 
5 
RE 
300 
.2 
2/400 
IN336 
5 
RE 
200 
.4 
2/800 
IN337 
5 
RE 
200 
.2 
2/400 
III 


III 


z 
:c 
0 
RATINGS 
CHARACTERISTICS 
iii ~ 
~ v 
I 
VF 
IF 
Vz 
IZ 
TOl 
TYPE 
M: 
TI 
FOR 
Po 
VR 
IR 
'" 
VR 
'" 
t" 


'" 
.. 
3 
NUMBER 
:E 
REPLACEMENT 
NEW 
v 
DESIGN 
ImW) 
IV) 
IA) 
j'A 
I 
IV) 
IV) 
limA) 
(nsl 
(V) 
I 
ImA) 
% 


IN33B 
5 
RE 
100 
1 
211 ••• 


lN339 
5 
RE 
100 
.. 
21800 


IN3'0 
5 
RE 
100 
.2 
2"00 


lN3'1 
5 
RE 
'00 
.. 
2/800 


lN3.2 
5 
RE 
'00 
.2 
2,.00 
lN3.3 
5 
RE 
300 
.. 
21800 
lN3 •• 
5 
RE 
300 
.2 
21800 


IN3'5 
5 
RE 
200 
.. 
21800 


IN3'6 
5 
RE 
200 
.2 
21'00 


lN347 
5 
RE 
100 
1 
211 ••• 


lN3'8 
5 
RE 
100 
.. 
2/800 
IN3'9 
5 
RE 
100 
.2 
21.00 


IN350 
5 
SO 
IN'57 
70 
.03/60 
1/20 
IN351 
5 
SO 
lN4S.t 
120 
.0311 00 
1/20 


IN352 
5 
SO 
IN'85 
170 
.05/150 
1/20 


lN353 
5 
50 
lN~6 
250 
.11200 
1120 


lN35' 
5 
50 
lN~7 
325 
.1/300 
1120 


lN355 
G 
50 
lN4,.4S 
100 
515 
II' 
lN359 
5 
RE 
IN.OOI 
50 
.15 
250150 
21200 
lN359A 
5 
RE 
IN'OOI 
50 
.15 
1150 
.6/250 


lN360 
5 
RE 
IN'002 
100 
.1 
2501100 
21200 
lN36O ••• 
5 
RE 
IN''OO2 
100 
.15 
11100 
.6/250 
lN361 
5 
RE 
IN'003 
200 
.1 
250/200 
21200 


lN361A 
5 
RE 
IN'003 
200 
.15 
1/200 
.61250 


lN362 
5 
RE 
IN.OO' 
350 
.1 
250/300 
21200 
lN362 ••• 
5 
RE 
IN.OO' 
350 
.15 
11350 
.61250 
lN363 
5 
RE 
IN.005 
500 
.1 
2501500 
21200 
lN363 ••• 
5 
RE 
IN'005 
500 
.15 
21500 
.6/250 


lN3~ 
5 
RE 
IN'007 
850 
.1 
250/850 
1.21200 


lN3~'" 
5 
RE 
IN'007 
850 
.15 
2/850 
.6/200 


lN365 
5 
RE 
IN.007 
lK 
.1 
250l1K 
1.21200 


lN365 ••• 
5 
RE 
IN.007 
lK 
.15 
211K 
.6/200 


lN368 
G 
RE 
IN.003 
200 
.1 
.'81100 
IN368 ••• 
G 
RE 
IN'003 
200 
.1 
.• 81100 
lN370 
5 
ZO 
200 
1.8/20 
20 
lN371 
5 
ZO 
200 
2.'/20 
15 


lN372 
5 
ZO 
200 
2.9115 
15 


lN373 
5 
ZO 
lN703 
200 
3.5110 
10 
lN37. 
5 
ZO 
lN7a. 
200 
'.1/5 
10 
lN375 
5 
ZO 
lN70 •••• 
200 
'.1/5 
5 


z0 
RATINGS 
CHARACTERISTICS 
! ~ 
c 


TYPE !~ 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF 
iI!' 
IF 
t" 
Vz • 
IZ 
TOI. 


NUMBER 
:I: 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mWI 
(VI 
(AI 
~A 
/ 
(V) 
(V) 
/ (mA) 
(n5) 
(V) 
/ 
(mA) 
% 


lN376 
5 
ZO 
IN705A 
200 
4.95/5 
5 
lN377 
5 
ZO 
IN706A 
200 
5.9/5 
5 
IN378 
5 
ZO 
IN707A 
200 
7.15/.2 
5 
lN379 
5 
SO 
IN4448 
B.2 
.5/B.2 
1/35 


lN380 
5 
SO 
lN4448 
10 
.5110 
1/30 
lN381 
5 
SO 
1N4448 
12 
.5/12 
1/23 
lN382 
5 
SC 
1N4448 
15 
.5/15 
1117 
lN383 
5 
SO 
1N4448 
lB 
.1/18 
1112 


IN384 
5 
SO 
lN4148 
22 
.1/22 
1/9 
IN385 
5 
SO 
IN.4l.48 
27 
.1/27 
1/7 
IN3B6 
5 
SO 
IN4148 
33 
.1/33 
1/5.5 
IN387 
5 
So 
lN4UB 
39 
.1/39 
I/O 


IN38B 
5 
SO 
IN4148 
47 
.1/47 
1/3.5 
IN389 
5 
SO 
lN4148 
56 
.1/56 
112.7 
IN390 
5 
SO 
IN414B 
68 
1/68 
112 
lN391 
5 
SO 
lN4U8 
B2 
l/B2 
1/1.5 


IN392 
5 
SO 
IN.4UB 
100 
11100 
111.2 
lN393 
5 
SO 
1N4938 
120 
1/120 
1/.9 
IN394 
5 
SO 
1N4938 
150 
51150 
1/.7 


IN"17 
G 
SO 
1N4448 
60 
120/60 
1/50 
300 


lN418 
G 
SO 
lN4UB 
60 
120/60 
1/7 
300 


lN419 
G 
SO 
TI032 
BO 
1BO/BO 
11125 
300 
lN429 
5 
RO 
200 
6.2/7.5 
5 


IN430 
5 
RO 
250 
B.4110 
5 


lN430A 
5 
RO 
250 
8.4110 
5 


IN.430B 
5 
RO 
250 
B.4110 
5 


lN431 
5 
So 
lN4938 
68 
1/6B 
.55115 
lN432 
5 
SO 
IN.(U8 
40 
3MII0 
111 
3 


lN432A 
5 
SO 
IN4446 
40 
3MIlQ 
1/20 
3 


IN4328 
5 
SO 
IN444B 
40 
3MII0 
1/50 
3 
IN433 
5 
SO 
1N493B 
145 
7Mll00 
1/3 
3 
lN433A 
5 
SO 
IN4938 
145 
7Mll00 
1110 
3 


1N4338 
5 
SO 
lN4938 
145 
7MIlOO 
1/50 
3 
lN434 
5 
SO 
lN493B 
180 
2MII50 
1/2 
3 
lN434A 
5 
SO 
lN4938 
lBO 
7M/150 
117 
3 
lN4348 
5 
SO 
IN4938 
lBO 
2MII50 
1/2 
3 


lN435 
5 
SO 
IN4U8 
40 
300/30 
lN440 
5 
RE 
lN4002 
100 
.3 
.31100 
1.5/300 


lN44QB 
5 
RE 
lN4002 
100 
.75 
.3/100 
1.51750 
lN441 
5 
RE 
lN4003 
200 
.3 
.75/200 
1.5/300 
• 


• 


~ ~ 
RATINGS 
CHARACTERISTICS 


TYPE 
l!! ~ 
TI 
FOR 
'D 
VR 
I 
IR 
@ VR 
VF 
@ 
IF 
t" 
Vz 
@ 
IZ 
TOL 
• 3 
NUMBER 
:I: 
REPlACEMENT 
NEW 


V 
DESIGN 
(mWI 
(VI 
IA) 
p.A 
/ 
IV) 
IVI 
/ (mA) 
Ins) 
IV) 
/ 
(mA) 
% 


IN4418 
S 
RE 
IN4003 
200 
.75 
.75/200 
1.5/750 
IN442 
S 
RE 
IN4004 
300 
.3 
1/300 
1.5/300 
IN4428 
S 
RE 
IN4004 
300 
.75 
1/300 
1.5/750 
IN443 
S 
RE 
IN4004 
400 
.3 
1.51400 
1.5/300 


IN4438 
S 
RE 
IN4004 
400 
.75 
1.514QO 
1.5/750 
IN444 
S 
RE 
IN4005 
500 
.3 
1.7/500 
1.5/300 
IN4448 
S 
RE 
IN4005 
SOO 
.75 
1.7/500 
1.5/750 
IN445 
S 
RE 
IN4005 
600 
.3 
2.0/600 
1.5/300 


IN4458 
S 
RE 
IN4005 
600 
.75 
2.0/600 
1.5/750 
IN447 
G 
SD 
IN4449 
40 
20110 
1/25 
IN448 
G 
SD 
IN4449 
100 
30/30 
1/25 
lN449 
G 
SD 
IN415! 
40 
30/30 
1/50 


IN450 
G 
SD 
IN4151 
100 
50/50 
1/50 
IN451 
G 
SD 
IN4938 
150' 
1501150 
1/50 
IN452 
G 
SD 
IN4448 
35 
30/30 
11100 
IN453 
G 
SD 
IN4938 
115 
30/30 
11100 


IN454 
G 
SD 
TID33 
58 
50/50 
1/200 
IN455 
G 
SO 
!N4607 
35 
30/30 
1/300 
IN456 
S 
SO IN456 
30 
25N125 
1/40 
IN456A 
S 
SO IN456A 
30 
25N/25 
11100 


IN457 
S 
SO IN457 
70 
25N/60 
1/20 
IN457A 
S 
SO IN457A 
70 
25N/60 
1/100 
IN457M 
S 
SO IN457 
80 
25N/60 
1/20 
IN458 
S 
SO IN458 
150 
25NI125 
1/2 


lN458A 
S 
SO IN458A 
150 
25NI125 
11100 
IN458M 
S 
SO IN458 
175 
25NI125 
1/7 
IN459 
S 
SO IN459 
200 
25NI175 
1/3 
IN459A 
S 
SO IN459A 
200 
25NI175 
11100 


IN459M 
S 
SO IN459 
230 
25NI175 
1/3 
IN460 
S 
SO 
IN4U8 
90 
10/75 
1/5 
2U 
IN460A 
S 
SO 
IN4U8 
90 
10/75 
1115 
2U 
IN4608 
S 
SO 
IN4448 
90 
10/75 
1/50 
2U 


IN461 
S 
SO IN461 
35 
.5/25 
1/15 
IN461A 
S 
SO IN461A 
30 
.5/25 
11100 
lN462 
S 
SO lN462 
80 
.5/60 
1/5 


IN462A 
S 
SO lN462A 
70 
,.5/60 
11100 


IN463 
S 
SO IN463 
230 
.51175 
III 
IN463A 
S 
SO lN463A 
200 
.51175 
11100 
IN464 
S 
SO IN464 
175 
.51125 
1/3 


IN464A 
S 
SO IN464A 
150 
.51125 
11100 


z 
~ 
Q 
RATINGS 
CHARACTERISTICS 
•• < 
~ II 
TYPE 
lli 
TI 
FOR 
PD 
VR 
I 
IR 
• 
VR 
VF ,. IF 
I" 
Vz 
,. 
IZ 
TOI. 


NUMBER 
:f. 3 REPlACEMENT 
NEW 
u 
DESIGN 
ImW) 
IV) 
(A) 
~ 
/ 
IV) 
IV) 
/lmAI 
(ns) 
(V) 
/ 
ImAI " 


lN465 
5 
lD 
250 
2.6/5 
10 
lN46SA 
5 
lD 
250 
2.6/5 
5 


1N4658 
5 
lD 
250 
2.6/5 
I 


lN466 
5 
lD 
IN746 
250 
3.5/5 
10 


IN466A 
5 
lD 
IN746A 
250 
3.5/5 
5 
IN466B 
5 
lD 
250 
3.5/5 
I 
IN467 
5 
lD 
IN748 
250 
4.1/5 
10 
IN467A 
5 
lD 
IN748A 
250 
4.1/5 
5 


lN467B 
5 
lO 
250 
4.1/5 
I 
lN468 
5 
lO 
lN750 
250 
4.9/5 
10 
lN46BA 
5 
lO 
lN750A 
250 
4.9/5 
5 
I N468B 
5 
lO 
250 
4.9/5 
I 


IN469 
5 
lO 
IN752 
250 
5.8/5 
10 
lN469A 
5 
lO 
IN752A 
250 
5.8/5 
5 
I N469B 
5 
lO 
250 
5.8/5 
1 
lN470 
5 
lO 
IN754 
250 
7.1/5 
10 


IN.470A 
5 
lO 
IN754A 
250 
7.1/5 
5 
lN470B 
5 
lO 
250 
7.1/5 
I 


lN471 
5 
lO 
200 
3.5/5 
10 
lN471A 
5 
ZD 
200 
3.5/5 
5 


IN471B 
5 
lO 
200 
3.5/5 
I 
IN472 
5 
lO 
200 
4.1/5 
10 


lN472A 
5 
lO 
200 
4.115 
5 


lN4728 
5 
lO 
200 
4.1/5 
I 


IN<473 
5 
lO 
200 
4.9/5 
10 
IN473A 
5 
lO 
200 
4.9/5 
5 
lN473B 
5 
lO 
200 
4.9/5 
I 


IN''74 
5 
lO 
200 
5.8/5 
10 


lN474A 
5 
lO 
200 
5.8/5 
5 
IN474B 
5 
lO 
200 
5.8/5 
I 


lN475 
5 
lO 
200 
7.1/5 
10 
lN475A 
5 
lO 
200 
7.1/5 
5 


lN475B 
5 
lO 
200 
7.1/5 
I 
IN476 
G 
50 
lN4U8 
90 
180/75 
1/3 
lN477 
G 
50 
lN4UB 
90 
180/75 
1/3 
IN.478 
G 
50 
IN4U8 
90 
155/75 
1/5 


IN479 
G 
SO 
lN4148 
90 
155175 
1/5 
IN480 
G 
SO 
IN4U8 
60 
1/5 
500 
IN482 
5 
50 I N482 
36 
.25/30 
1.11100 
IN482A 
5 
50 IN482A 
36 
25N/30 
11100 
• 


III 


;;l ~ 
RATINGS 
CHARACTERISTICS 


TYPf 
$ i 
TI 
FOR 
Po 
VR 
I 
IR 
lIP VR 
VF 
lIP IF 
t" 
Vz 
lIP 
IZ 
TOL 
NUMIER 
::E 3 
REPlACEMENT 
NEW 
u 
OESIGN 
ImWI 
(V) 
IA) 
tJA 
I 
(V) 
(V) 
limA) 
(ns) 
(VI 
I 
(mA) 
'" 


IN<121 
S 
SO HUS21 
36 
25N/30 
11100 


IN<S2C 
S 
SO 
I N<121 
36 
5N/30 
11100 


IN<S3 
S 
SO IN<S3 
70 
.25/60 
1.11100 


IN<S3A 
S 
SO IN<13A 
70 
25N/6O 
11100 


I N<131 
S 
SO I N<S31 
70 
25N/6O 
11100 
IN<13IM 
S 
SO 
I N<138 
SO 
25N/60 
11100 
IN<S3C 
S 
SO 
I N<S38 
70 
5N/60 
11100 
IN<U 
S 
SO IN<S< 
130 
.251125 
1.11100 


IN<UA 
S 
SO IN<I<A 
130 
25NI125 
11100 


IN<U8 
S 
SO IN<S<I 
130 
25NI125 
11100 


IN<UC 
S 
SO 
I N<I<8 
130 
5NI125 
11100 
IN<S5 
S 
SO IN<15 
110 
.251175 
1.1/100 


IN<S5A 
S 
SO IN<S5A 
110 
25NI175 
11100 
IN<S58 
S 
SO IN<S58 
ISO 
25N/175 
11100 


IN<S5C 
S 
SO 
I N<S58 
110 
5NI175 
1/100 


IN<S6 
S 
SO 
IN6'5 
225 
.25/225 
1.11100 


IN<S6A 
S 
SO 
lN6'5 
225 
.05/25 
11100 


IN<S68 
S 
SO 
IN6'6 
250 
.05/225 
11100 


IN<S7 
S 
SO 
lN6'6 
300 
.25/300 
1.11100 
IN<17A 
S 
SO 
lN6'6 
300 
.1/300 
11100 


I N<S78 
S 
SO 
IN6<6 
300 
.1/300 
11100 
IN<SI 
S 
SO 
IN6'7 
3S0 
.25/3S0 
1.11100 
IN<SSA 
S 
SO 
IN6'7 
3S0 
.I/3S0 
11100 


IN<SS8 
S 
SO 
IN6'7 
3S0 
.I/3S0 
11100 


IN<90 
G 
SO 
IN<US 
90 
1/5 
500 
IN<97 
G 
SO 
IN«<S 
30 
20120 
1/100 
IN<9S 
G 
SO 
IN«<S 
60 
251<0 
11100 
IN<99 
G 
SO 
IN«<S 
75 
30/60 
11100 


IN500 
G 
SO 
IN«<S 
SO 
<0/60 
11100 
IN501 
G 
SO 
IN«<S 
100 
<O/SO 
11100 
IN502 
G 
SO 
IN<93S 
120 
501100 
11100 
IN503 
S 
RE 
50 
.33 
5001 
1.21 


IN_ 
S 
RE 
100 
.« 
5001 
1.21 


IN505 
S 
RE 
200 
.33 
5001 
1.21 


IN506 
S 
RE 
300 
.33 
5001 
1.21 


IN507 
S 
RE 
<00 
.33 
2501 
1.21 


IN50S 
S 
RE 
600 
.33 
2501 
1.21 


IN509 
S 
RE 
SOO 
.33 
2501 
1.21 


IN510 
S 
RE 
IK 
.33 
2501 
1.21 


IN511 
S 
RE 
50 
I 
5001 
1.21 


z 
;( 
0 
RATINGS 
CHARACTERISTICS 
iii ~ 


TYPE 
~ li! 
TI 
'OIl 
Po 
VR 
I 
IR 
• 
VR 
V, 
• 
I, 
t" 
Vz • 
IZ 
TOL 


NUMBER 
~ ~ 
REPlACEMENT 
NEW 
u 
DESIGN 
{mWI 
(VI 
IAI 
~A 
I 
(V) 
IV) 
IlmAI 
(nl) 
(V) 
1 
ImAI 
'" 


lN512 
5 
RE 
100 
1 
5001 
1.21 


IN513 
5 
RE 
200 
1 
5001 
1.21 


INS,. 
5 
RE 
300 
I 
5001 
1.21 


lN515 
5 
RE 
.00 
1 
2501 
1.21 


lN516 
5 
RE 
600 
I 
2501 
1.21 


lN517 
5 
RE 
800 
I 
2501 
1.21 


lN518 
5 
RE 
lK 
1 
2501 
1.21 


lN519 
5 
RE 
50 
1.25 
5001 
1.21 


lN520 
5 
RE 
100 
1.25 
5001 
1.21 


IN521 
5 
RE 
200 
1.25 
5001 
1.21 


IN522 
5 
RE 
300 
1.25 
5001 
1.21 


IN523 
5 
RE 
.00 
1.25 
2501 
1.21 


IN52. 
5 
RE 
600 
1.25 
2501 
1.21 


IN525 
5 
RE 
800 
1.25 
2501 
1.21 


IN526 
5 
RE 
lK 
1.25 
2501 
1.21 


IN527 
G 
50 
IN'305 
10 
50110 
.311 


IN530 
5 
RE 
IN.002 
100 
.3 
31100 
21300 


IN531 
5 
RE 
IN.003 
200 
.3 
7.5/200 
21300 


IN532 
5 
RE 
IN''OO~ 
300 
.3 
10/300 
21300 


IN533 
5 
RE 
IN.oo. 
.00 
.3 
151400 
21300 


IN53. 
5 
RE 
IN.4005 
500 
.3 
17/500 
21300 


IN535 
5 
RE 
IN.005 
600 
.3 
20/600 
2I3OQ 


IN536 
5 
RE 
IN.ool 
50 
.75 
10/50 
11500 
lNS37 
5 
RE 
IN.002 
100 
.75 
101100 
11500 


IN538 
5 
RE 
IN.003 
200 
.75 
101200 
1/500 


IN539 
5 
RE 
IN.400.4 
300 
.75 
10/300 
1/500 


lN5'0 
5 
RE 
IN.oo. 
'00 
.75 
101400 
11500 


lN5.1 
G 
50 
IN'305 
30 
18110 
.3/.1 


IN5.2 
G 
50 
IN'305 
30 
18110 
.3/.1 


IN5.3 
5 
RE 
I.2K 
.005 
100/ 
10/ 


IN5'3A 
5 
RE 
I.2K 
.025 
100/ 
81 


INS" 
5 
RE 
lK 
.015 
100/ 
10/ 


lN5 •• A 
5 
RE 
lK 
.075 
100/ 
10/ 


lN5.7 
5 
RE 
IN.005 
600 
.75 
500/600 
1.11250 


lN5.B 
5 
RE 
IN'007 
900 
.3 
5001900 
1.1/300 


lN5'9 
5 
RE 
1.2K 
.3 
1.1/300 


lN550 
5 
RE 
100 
.5 
1.51 


lN551 
5 
RE 
200 
.5 
1.51 


lN552 
5 
RE 
300 
.5 
1.51 


lN553 
5 
RE 
.00 
.5 
1.51 
- 


- 


zI 


0 
RATINGS 
CHARACTERISTICS 
;: 
C 


TYPE 
II 
TI 
FOR 
Po 
VR 
I 
IR 
~ 
VR 
VF 
IF 
I•• 
Vz 
IZ 
TOI. 


'" 
~ 
ill 


NUMBER 
3 
REPlACEMENT 
NEW 
u 
DESIGN 
ImW) 
(VI 
IAI 
J'A 
I 
IV) 
IV) 
I (mA) 
(n.) 
(V) 
I 
(mAl " 


lN55~ 
5 
RE 
500 
.5 
1.51 


lN555 
5 
RE 
600 
.5 
51 
1.51 


lN560 
5 
RE 
lN~OO6 
BOO 
.75 
15/800 
1.11500 
lN561 
5 
RE 
lN~007 
IK 
.75 
2011K 
1.1/500 


lN562 
5 
RE 
800 
.4 
15/800 
1.8/~00 
lN563 
5 
RE 
lK 
.4 
20/1K 
1.8/400 
lN566 
G 
5D 
1N4938 
220 
200/200 
1120 
lN567 
G 
5D 
lN~938 
125 
1501100 
11150 


1N56B 
G 
5D 
lN4305 
50 
10015 
.3215 


lN569 
G 
5D 
lN4305 
25 
50110 
.5/250 
lN570 
5 
RE 
UK 
.75 
501 UK 
101 


lN571 
G 
RE 
TlD33 
15 
.2 
100115 
1/200 


lN5B~ 
G 
RE 
380 
.15/400 
lN588 
5 
RE 
UK 
100/ 
1.71100 
lN589 
5 
RE 
UK 
100/ 
1.7/250 
lN590 
5 
RE 
UK 
100/ 
8175 


lN591 
5 
RE 
UK 
100/ 
8175 
lN596 
5 
RE 
lN4005 
600 
.15 
25/600 
31170 
lN597 
5 
RE 
lN4006 
800 
.15 
25/800 
31170 
lN598 
5 
RE 
lN4007 
lK 
.15 
2511K 
31170 


lN599 
5 
RE 
lN4001 
50 
.3 
25150 
1.51200 
lN599A 
5 
RE 
lN~OOI 
50 
.3 
1/50 
1.5/400 
lN600 
5 
RE 
lN4002 
100 
.3 
251100 
1.5/200 
lN600A 
5 
RE 
lN4002 
100 
.3 
11100 
1.5/~00 


lN601 
5 
RE 
lN~003 
150 
.3 
251150 
1.5/200 
lN601A 
5 
RE 
lN4003 
150 
.3 
11150 
1.5/400 
lN602 
5 
RE 
lN~003 
200 
.3 
25/200 
1.51200 
lN602A 
5 
RE 
lN~003 
200 
.3 
1/200 
1.51400 


lN603 
5 
RE 
lN4004 
300 
.3 
25/300 
1.51200 
lN603A 
5 
RE 
lN~OO4 
300 
.3 
1/300 
1.5/400 
IN_ 
5 
RE 
lN4004 
400 
.3 
25/400 
1.51200 
IN_A 
5 
RE 
IN~ 
400 
.3 
1.5/400 
1.5/400 


lN605 
5 
RE 
lN4005 
500 
.3 
251500 
1.51200 
lN605A 
5 
RE 
lN4005 
500 
.3 
2.01500 
1.5/~00 
lN606 
5 
RE 
lN4005 
600 
.3 
25/600 
1.51200 
lN606A 
5 
RE 
lN4005 
600 
.3 
2.5/600 
1.5/~ 


lN607 
5 
RE 
50 
.8 
25150 
1.51200 
lN607A 
5 
RE 
50 
.8 
1/50 
1.51400 
lN608 
5 
RE 
100 
.8 
251100 
1.5/200 
lN608A 
5 
RE 
100 
.8 
11100 
1.5/~ 


z 
;1 
Q 
RATINGS 
CHARACTEIlISTICS 
•• 
:c 
= 
!.! 
TI 
FOR 
Po 
VR 
I 
IR 
@ 
VR 
VF 
IF 
Vz 
IZ 
TOl 
TYPE 
.. 
!li 
qp 
'" 
•• 
NUMBER 
:Ii 3 
REPlACEMENT 
NEW 
u 
OESIGN 
ImWI 
{VI 
(A) 
J'A 
I 
(V) 
(VI 
I 
(mA) 
(n'l 
(V) 
I 
(mAl 
% 


IN609 
5 
RE 
150 
.8 
251150 
1.5/200 


IN609A 
5 
RE 
150 
.8 
1/150 
1.5/400 


IN610 
5 
RE 
200 
.8 
251200 
1.51200 


IN610A 
5 
RE 
200 
.8 
1/200 
1.5/400 


IN611 
5 
RE 
300 
.8 
251300 
1.51200 


IN611A 
5 
RE 
300 
.8 
1/300 
1.5/400 


IN612 
5 
RE 
400 
.8 
251400 
1.51200 


lN612A 
5 
RE 
400 
.8 
1.5/400 
1.5/400 


IN613 
5 
RE 
500 
.8 
251500 
1.51200 


lN613A 
5 
RE 
500 
.8 
21500 
1.5/400 


IN614 
5 
RE 
600 
.8 
25/600 
1.5/200 
lN6UA 
5 
RE 
600 
.8 
2.5/600 
1.5/400 


lN615 
G 
RE 
1N4004 
300 
IM/300 
175 


IN616 
G 
50 
IN.-U8 
30 
18/1.5 
118 
lN617 
G 
50 
IN.4U8 
90 
11/10 
113 


lN618 
G 
50 
IN4148 
90 
7110 
1/5 


IN619 
5 
50 
IN4U8 
30 
.08110 
1/3 


IN622 
5 
50 
1N4938 
ISO 
.161150 
1/7 


IN625 
5 
50lN625 
30 
1/20 
1.5/4 
IU 


IN625A 
5 
50 
IN..4UB 
20 
.1120 
1.5110 
500 


IN625M 
5 
50lN625 
30 
1/20 
1.5/4 
lU 


IN626 
5 
50lN626 
50 
1/20 
1.5/4 
lU 


lN626A 
5 
50 
IN4148 
35 
.1/35 
1.511 
500 


IN626M 
5 
50lN626 
50 
1/35 
1.5/4 
IU 


IN627 
5 
50 
IN627 
100 
1120 
1.5/4 
IU 


lN627A 
5 
50 
IN4938 
75 
.1/75 
1.5110 
500 


lN628 
5 
so 
I N628 
150 
1/20 
1.5/4 
IU 


IN628A 
5 
50 
IN4938 
125 
.11125 
1.5110 
500 


IN629 
5 
50 
IN629 
200 
1/20 
1.5/4 
IU 


lN629A 
5 
so 
IN4938 
175 
.11175 
1.5110 
500 


IN631 
G 
50 
IN.4UB 
60 
3.5150 
300 


IN632 
G 
50 
I N4148 
60 
120/60 
1.017 
300 


IN633 
G 
50 
IN4938 
90 
11125 
300 


IN634 
G 
50 
lNA938 
125 
35130 
1150 


IN635 
G 
50 
IN4938 
175 
1751150 
1/50 


IN636 
G 
50 
IN .•••.•e 
50 
10110 
1/2.5 


IN643 
5 
50 
lN643 
200 
11100 
1110 
300 
lN643A 
5 
50lNM3 
200 
11100 
11100 
300 


lN643M 
5 
SO lN6..43 
200 
151100 
III 
JOO 


INM5 
5 
50lN645 
275 
.21225 
1/400 
• 


• 


z 
~ 
Q 
RATINGS 
CHARACTERISTICS 
:c 


TYPE 
5 li 
TI 
FOIl 
PD 
VR 
I 
'R 
Il! VR 
VF 
Il! 
IF 
I" 
Vz 
II! 
IZ 
TOI. 


::: 
NUMBER 
:e 
:5 
REPlACEMENT 
NEW 
v 
DESIGN 
ImW) 
IV) 
IAI 
j<A 
/ 
IVI 
(V) 
/lmA) 
(ns) 
(VI 
/ 
(mA) 
% 


IN6_5A 
5 
SO lN645A 
275 
50N/225 
1/_00 
IN6_58 
5 
5D 
lN64SA 
225 
25N/225 
1"00 
IN6_5J 
5 
50 
IN6_5A 
250 
25N/250 
1"00 
IN6_6 
5 
50 I N6_6 
360 
.2/300 
1"00 


IN6_7 
5 
501N6_7 
_80 
.2"00 
1"00 
IN6_B 
5 
501N6_8 
600 
.2/500 
1"00 
IN6_9 
5 
501N6_9 
720 
.21600 
1"00 
IN658 
5 
50lN658 
120 
50N"0 
11100 
300 


IN65BA 
5 
50 
IN658 
120 
30N/50 
11100 
300 
IN659 
5 
50lN659 
60 
5/50 
1/6 
300 
IN659A 
5 
50 
IN659 
60 
30N/50 
1110 
300 
IN660 
5 
50lN660 
120 
51100 
1/6 
300 


IN660A 
5 
50 
lN660 
120 
30NI1oo 
1110 
300 


lN661 
5 
50lN661 
2_0 
10/200 
1/6 
300 
IN661A 
5 
50 
IN661 
2_0 
30N/2oo 
1/10 
300 


lN662 
5 
SO lN662 
80 
1/50 
1110 
500 


IN662A 
5 
50 
IN662 
80 
11100 
500 
IN663 
5 
501N663 
80 
5/75 
11100 
500 
IN663A 
5 
50 
IN663 
80 
.1175 
11100 
300 


lN663M 
5 
50 
IN663 
100 
.1/75 
11100 
300 


lN664 
5 
ZO 
IN756A 
250 
8.2110 
5 
IN665 
5 
ZD 
IN759A 
250 
12110 
5 
IN666 
5 
ZO 
IN9658 
250 
15/5 
5 
IN667 
5 
ZO 
IN9678 
250 
18/5 
5 


IN668 
5 
ZO 
IN9698 
250 
22/5 
5 


lN669 
5 
ZO 
1N9718 
250 
27/5 
5 
IN670 
5 
ZO 
250 
68/1 
1 
IN671 
5 
ZO 
250 
10011 
1 


IN672 
5 
ZO 
250 
15011 
I 


IN673 
5 
50 
lN6.047 
_00 
1/300 
1/250 
IN67_ 
5 
ZO 
IN750 
250 
_.1/20 
10 
IN675 
5 
ZD 
I N753A 
250 
6.2/20 
5 


IN676 
5 
RE 
lN645 
100 
.2 
11100 
1"00 
IN677 
5 
RE 
IN6_5 
100 
... 
11100 
1"00 
IN678 
5 
RE 
IN645 
200 
.2 
1/200 
1"00 
IN679 
5 
RE 
IN6_5 
200 
.- 
1/200 
1"00 


lN681 
5 
RE 
lN6..46 
300 
.075 
200/300 
1/200 
IN6B2 
5 
RE 
lN646 
300 
.150 
200/300 
1"00 
IN6B3 
5 
RE 
lN6.41 
_00 
.075 
200"00 
1/200 


lN684 
5 
RE 
IN6_7 
_00 
.150 
200"00 
1"00 


~ ~ 
RATINGS 
CHARACTERISTICS 


TYPE 
~ ~ 
TI 
FOR 
Po 
VR 
I 
IR 
•• 
VR 
VF 
•• 
IF 
In' 
Vz • 
IZ 
TOI. 


NUMBER 
3 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(AI 
/'A 
/ 
IV) 
(V) 
/lmA) 
(n.) 
IV) 
/ 
(mA) " 


lN685 
5 
RE 
IN •• 8 
500 
.075 
200/500 
1/200 
IN686 
5 
RE 
IN648 
500 
.150 
200/500 
1/400 
IN687 
5 
RE 
IN649 
600 
.075 
200/500 
1/200 
IN689 
5 
RE 
IN649 
600 
.150 
200/600 
1/400 


IN690 
5 
50 
IN4607 
36 
.25/30 
1/400 
800 
IN691 
5 
50 
IN4607 
80 
.25/60 
1/400 
800 


IN692 
5 
50 
IN4607 
100 
.25/90 
1/400 
800 


IN693 
5 
50 
IN4607 
130 
.251120 
1/400 
800 


IN695 
G 
50 
IN4U8 
20 
2110 
11100 
300 


IN695A 
G 
50 
IN4U8 
25 
2110 
.5110 
300 


lN696 
5 
5D 
IN4U8 
30 
15N/20 
1110 
5 
IN697 
5 
5D 
IN4607 
120 
2/50 
1.1/400 
100 


IN698 
G 
5D 
IN4305 
15 
1/1.5 
.2111 
500 


IN699 
G 
5D 
IN4448 
105 
250/75 
11100 
300 
IN701 
5 
ZD 
IN758A 
250 
10.5110 
5 
IN702 
5 
ZD IN702 
250 
2.6/5 
20 


IN702A 
5 
ZD IN702A 
250 
2.6/5 
5 


lN703 
5 
ZO IN703 
250 
3.5/5 
20 


lN703A 
5 
ZD lN703A 
250 
3.5/5 
5 


lN704 
5 
ZD lN704 
250 
4.1/5 
20 


IN704A 
5 
ZD IN704A 
250 . 
4.4/5 
5 
IN705 
5 
ZD IN705 
250 
4.8/5 
20 


lN705A 
5 
ZO IN705A 
250 
4.8/5 
5 


lN706 
5 
ZO IN706 
250 
5.8/5 
20 


IN706A 
5 
ZD IN706A 
250 
5.8/5 
5 
IN707 
5 
ZD IN707 
250 
7.1/5 
20 
lN707A 
5 
ZD IN707A 
250 
7.1/5 
5 


IN708 
5 
ZD IN708 
250 
5.6/25 
10 


IN708A 
5 
ZD IN708A 
250 
5.6125 
5 


lN708& 
5 
ZD IN708 
250 
5.6125 
20 
lN709 
5 
ZD IN709 
250 
6.2125 
10 


lN709A 
5 
ZD IN709A 
250 
6.2125 
5 


lN709S 
5 
ZD IN709 
250 
6.2/25 
20 


lN710 
5 
ZD IN710 
250 
6.8/25 
10 


IN710A 
5 
ZD IN710A 
250 
6.8/25 
5 
IN710S 
5 
ZD IN710 
250 
6.8/25 
20 


lN711 
5 
ZD lN711 
250 
7.5/25 
10 
lN711A 
5 
ZD IN711A 
250 
7.5125 
5 
IN7118 
5 
ZD IN711 
250 
7.5/25 
20 
lN712 
5 
ZD lN712 
250 
8.2125 
10 -- 


- 


~ ~ 
RATINGS 
CHARACTERISTICS 
• 
ii I 


TYPE 
~ 


TI 
FOR 
"0 
VR 
I 
IR 
lIP VR 
VF 
lIP IF 
t" 
Vz ,. 
IZ 
TOI. 


NUMBER 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(VI 
(A) 
""" 


/ 
(VI 
(V) 
/ (mA) 
(ns) 
(V) 
/ 
(mAl 
% 


IN712A 
S 
ZO IN712A 
250 
8.2/25 
5 
I N7128 
S 
ZO IN712 
250 
8.2125 
20 


IN713 
S 
ZO IN713 
250 
9.1112 
10 


IN713A 
S 
ZO IN713A 
250 
9.1112 
5 


lN7131 
S 
ZO IN713 
250 
9.1112 
20 


IN7U 
S 
ZO IN7U 
250 
10112 
10 


IN714A 
5 
ZO IN7UA 
250 
10112 
5 


IN7141 
5 
ZO IN7U 
250 
10112 
20 


IN715 
S 
ZO IN715 
250 
11112 
10 
IN71SA 
S 
ZO IN715A 
250 
11/12 
5 


IN7151 
5 
ZO IN715 
250 
11112 
20 
IN716 
5 
ZO IN716 
250 
12112 
10 


IN716A 
S 
ZO IN716A 
250 
12112 
5 
IN7161 
5 
ZO IN716 
250 
12112 
20 
IN717 
S 
ZO IN717 
250 
13112 
10 
IN717A 
S 
ZO IN717A 
250 
13112 
5 


lN7171 
5 
ZO IN717 
250 
13112 
20 
IN718 
S 
ZO IN718 
250 
15112 
10 
IN718A 
S 
ZO IN718A 
250 
15112 
5 
IN7181 
S 
ZO IN718 
250 
15112 
20 


IN719 
S 
ZO IN719 
250 
16112 
10 
IN719A 
S 
ZO IN719A 
250 
16112 
5 
lN7191 
S 
ZO IN719 
250 
16112 
20 
IN720 
S 
ZO IN720 
250 
18112 
10 


IN720A 
S 
ZO IN720A 
250 
18112 
5 
lN7201 
S 
ZO IN720 
250 
18112 
20 
lN721 
S 
ZO lN721 
250 
20/4 
10 
lN721A 
S 
ZO lN721A 
250 
20/4 
5 


IN7211 
S 
ZO IN721 
250 
20/4 
20 
lN722 
5 
ZO IN722 
250 
22/4 
10 
lN722A 
S 
ZO IN722A 
250 
22/4 
5 
IN7221 
S 
ZO lN722 
250 
22/4 
20 


lN723 
S 
ZO IN723 
250 
24/4 
10 
IN723A 
5 
ZO IN723A 
250 
24/4 
5 
IN7231 
S 
ZO IN723 
250 
24/4 
20 
IN724 
S 
ZO IN724 
250 
27/4 
10 


IN724A 
S 
ZO IN724A 
250 
27/4 
5 
lN7241 
5 
ZO IN724 
250 
27/4 
20 
lN725 
S 
ZO IN725 
250 
30/4 
10 
IN725A 
5 
ZO IN725A 
250 
30/4 
5 


~ ~ 
IATINGS 
CHARACTERiStICS 


TYPE 
i!! ~ 
TI 
FOR 
'D 
VI 
I 
II 
• 
VI 
VF 
• 
IF 
I" 
Vz • 
IZ 
TOI. 
• ~ 
NUMHI 
~ 
IEI'LACEMENT 
NEW 
u 
DESIGN 
(mW) 
(VI 
(A) 
,.... 
I 
(VI 
(V) 
I (mA) 
(n,) 
(V) 
I 
(mA) " 
INn51 
s 
ZD lNn5 
Z50 
JO/~ 
20 
INn6 
s 
ZD IN726 
250 
33/~ 
10 
IN726 ••• 
S 
ZD IN726 ••• 
250 
33/~ 
5 
IN7261 
S 
ZD IN726 
250 
33/~ 
20 


IN727 
S 
ZD 
250 
36/~ 
10 
IN727A 
S 
ZD 
250 
36/~ 
5 
INn71 
s 
ZD 
250 
36/~ 
20 
INnl 
s 
ZO 
250 
39/~ 
10 


1Nnl'" 
s 
ZD 
250 
39/~ 
5 
I N7281 
S 
ZD 
250 
39/~ 
20 
IN729 
S 
ZO 
250 
~3/~ 
10 
I Nn9 
••• 
s 
ZD 
250 
~3/~ 
5 


IN7291 
S 
ZD 
250 
~3/~ 
20 
IN730 
S 
ZD 
250 
~7/~ 
10 
IN730 ••• 
S 
ZD 
250 
~7/~ 
5 
IN7301 
S 
ZD 
250 
~7/~ 
20 


IN731 
S 
ZD 
250 
51/~ 
10 
IN731 ••• 
S 
ZD 
250 
51/~ 
5 
IN73U 
S 
ZD 
250 
51/~ 
20 
IN732 
S 
ZD 
250 
56/~ 
10 


IN732 ••• 
S 
ZD 
250 
56/~ 
5 
IN7321 
S 
ZD 
250 
56/~ 
20 
IN733 
S 
ZD 
250 
62/2 
10 
IN733 ••• 
S 
ZD 
250 
62/2 
5 


IN7331 
S 
ZO 
250 
62/2 
20 
IN73~ 
S 
ZD 
250 
68/2 
10 
IN73~'" 
5 
ZD 
250 
68/2 
5 
IN73~1 
S 
ZD 
250 
68/2 
20 


IN735 
5 
ZD 
250 
7512 
10 
IN735 ••• 
S 
ZD 
250 
7512 
5 
IN7358 
5 
ZD 
250 
75/2 
20 
IN736 
S 
ZO 
250 
82/2 
10 


IN736'" 
5 
ZD 
250 
82/2 
5 
IN7368 
S 
ZD 
250 
8212 
20 
IN737 
S 
ZD 
250 
9111 
10 
IN737'" 
S 
ZD 
250 
9111 
5 


IN7371 
S 
ZD 
250 
9111 
20 
IN738 
S 
ZD 
250 
10011 
10 
IN738 ••• 
S 
ZD 
250 
10011 
5 
IN7388 
S 
ZD 
250 
10011 
20 - 


• 


~ ~ 
RATINGS 
CHARACTERISTICS 
:c 
5 
v 
TYPE 
it 
TI 
FOR 
PD 
VR 
I 
IR 
@ VR 
VF 
@ 
IF 
t" 
Vz 
@ 
IZ 
TOL 
NUMBER ~ 3 REPlACEMENT 
NEW 
v 
DESIGN 
(mW) 
(V) 
(AI 
j'A 
/ 
(V) 
IV) 
/ (mA) 
(n.) 
(V) 
/ 
(mA) 
'" 
IN739 
5 
ZD 
250 
11011 
10 
IN739A 
5 
ZD 
250 
11011 
5 
IN7J9B 
5 
ZD 
250 
11011 
20 
IN740 
5 
ZD 
250 
12011 
10 


IN740A 
5 
ZD 
250 
12011 
5 


IN740B 
5 
ZD 
250 
12011 
20 
1N741 
5 
ZD 
250 
13011 
10 


IN741A 
5 
ZD 
250 
13011 
5 


IN7418 
5 
ZD 
250 
13011 
20 
IN742 
5 
ZD 
250 
15011 
10 
IN742A 
5 
ZD 
250 
15011 
5 
1N742B 
5 
ZD 
250 
15011 
20 


IN743 
5 
ZD 
250 
16011 
10 
IN743A 
5 
ZD 
250 
16011 
5 
I N743B 
5 
ZD 
250 
16011 
20 
IN744 
5 
zo 
250 
18011 
10 


IN744A 
5 
zo 
250 
18011 
5 
IN744B 
5 
zo 
250 
18011 
20 
IN745 
5 
zo 
250 
20011 
10 
IN745A 
5 
zo 
250 
20011 
5 


IN745B 
5 
zo 
250 
20011 
20 
IN746 
5 
zo lN746 
400 
3.3/20 
10 
IN746A 
5 
ZO lN746A 
400 
3.3/20 
5 


IN747 
5 
ZO lN747 
400 
3.6/20 
10 


IN747A 
5 
ZO IN747A 
400 
3.6/20 
5 
IN748 
5 
ZO IN748 
400 
3.9/20 
10 
IN748A 
5 
ZO IN748A 
400 
3.9/20 
5 
IN749 
5 
zo IN749 
400 
4.3/20 
10 


IN749A 
5 
ZO IN749A 
400 
4.3/20 
5 


IN750 
5 
ZO IN750 
400 
4.7/20 
10 
IN750A 
5 
ZO IN750A 
400 
4.7/20 
5 
IN751 
5 
ZO lN751 
400 
5.1/20 
10 


IN751A 
5 
zo IN751A 
400 
5.1/20 
5 


IN752 
5 
ZO lN752 
400 
5.6/20 
10 
IN752A 
5 
ZO lN752A 
400 
5.6120 
5 
IN753 
5 
ZO IN753 
400 
6.2/20 
10 


IN753A 
5 
ZO IN753A 
400 
6.2120 
5 
IN754 
5 
ZO IN754 
400 
6.8/20 
10 
IN754A 
5 
zo IN754A 
400 
6.8/20 
5 
IN755 
5 
zo IN755 
400 
7.5/20 
10 


;1 ~ 
RATINGS 
CHARACTERISTICS 
:; 


TYPE 
$ ~ 
TI 
FOR 
Po 
VR 
I 
IR 
@ 
VR 
VF 
@ 
IF 
I" 
Vz 
@ 
IZ 
TOL 


NUMBER 
2: ~ 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
IV) 
(A) 
p.A 
I 
IV} 
(V) 
limA) 
(n5) 
(V) 
I 
(mA) 
'" 


lN755A 
S 
ZD lN755A 
400 
7.5/2D 
5 


lN756 
S 
ZD lN756 
400 
8.212D 
10 
lN756A 
S 
ZD lN756A 
400 
8.2/20 
5 
lN757 
S 
ZD lN757 
400 
9.1/20 
10 


lN757A 
S 
ZD IN757A 
400 
9.1/20 
5 


lN758 
5 
ZD IN758 
400 
10/20 
10 
lN758A 
5 
ZD IN758A 
400 
10/20 
5 
lN759 
5 
ZD IN759 
400 
12/20 
10 


lN759A 
S 
ZO lN759A 
400 
12120 
5 
lN761 
5 
ZD IN761 
250 
4.85110 
10 
lN761·1 
5 
ZD IN761 
250 
4.5110 
5 


IN761·2 
5 
ZD IN761 
250 
5110 
5 


lN761A 
5 
ZD I N761 
250 
4.9110 
5 
lN762 
5 
ZD IN762 
250 
5.8110 
10 
lN762-1 
5 
ZD lN762 
250 
5.5110 
5 
lN762-2 
S 
ZD lN762 
250 
6/10 
5 


lN762A 
5 
ZD lN762 
250 
5.8110 
5 
lN763 
5 
ZD IN763 
250 
7.1110 
10 
lN763-1 
5 
ZD lN763 
250 
6.5110 
5 
lN763·2 
5 
ZD lN763 
250 
7110 
5 


lN763-3 
S 
ZD IN763 
250 
7.5110 
5 
lN763A 
5 
ZD IN763 
250 
7.1110 
5 
lN764 
5 
ZD IN764 
250 
8.75110 
10 
IN764·1 
5 
ZD lN764 
250 
8110 
5 


lN764·2 
5 
ZD lN764 
250 
8.5110 
5 
lN764-3 
5 
ZD IN764 
250 
9110 
5 
lN764·4 
5 
ZD lN764 
250 
9.5110 
5 
lN764A 
S 
ZD lN764 
250 
8.8110 
5 


lN765 
5 
ZD lN765 
250 
10.515 
10 
lN765-1 
5 
ZD lN765 
250 
1015 
5 
lN765·2 
5 
ZD lN765 
250 
11/5 
5 
lN765A 
5 
ZD lN765 
250 
10/5 
5 


lN766 
5 
ZD lN766 
250 
12.7/5 
10 
lN766-1 
5 
ZD lN766 
250 
1215 
5 
lN766·2 
5 
ZO lN766 
250 
13/5 
5 
lN766-3 
5 
ZD lN766 
250 
1415 
5 


lN766A 
5 
ZD lN766 
250 
12.815 
5 
lN767 
5 
ZD lN767 
250 
15.715 
10 
lN767·1 
5 
ZD lN767 
250 
1515 
5 
lN767·2 
5 
ZD lN767 
250 
1615 
5• 


• 


~ ~ 
.ATlNGS 
CHA.ACTERISTICS 


TYPf 
l!! ! 


n 
FOR 
'0 
V. 
I 
I. 
• 
V. 
VF 
• 
IF 
'.,. 
VI • 
II 
TO!. 


NUMIER 
~ 
.EPl.ACEMENT 
NEW 
DESIGN 
I",WI 
IVI 
IAI 
"" 
/ 
IVI 
IVI 
/ I",A) 
10$1 
IVI 
/ 
(",AI " 


lN767-3 
S 
IO lN767 
250 
17/5 
5 


lN767A 
S 
IO lN767 
2SO 
15.8/5 
5 


lN768 
S 
10 lN768 
250 
19/5 
10 
lN768-1 
5 
10 lN768 
250 
18/5 
5 


lN768-2 
5 
10 lN768 
250 
19/5 
5 


lN768-3 
5 
10 lN768 
2SO 
20/5 
5 


lN768A 
5 
10 1N768 
2SO 
19/5 
5 
lN769 
5 
10 1N769 
2SO 
23.5/5 
10 


lN769-1 
5 
10 1N769 
2SO 
22/5 
5 


1N769-2 
5 
10 lN769 
2SO 
24/5 
5 


IN769-3 
5 
10 lN769 
2SO 
26/5 
5 


lN769-4 
5 
10 lN769 
250 
28/5 
5 


lN769A 
5 
10 lN769 
250 
23.5/5 
5 


lNnO 
G 
SO 
IN4305 
20 
40110 
.5115 
350 
INn1 
G 
SO 
lN4448 
92 
25/SO 
11100 
lNn1A 
G 
SO 
Tl032 
92 
25/SO 
1/200 


lNnll 
G 
SO 
lNl>l5 
92 
25/50 
1/400 


1Nn2 
G 
SO 
lN4«8 
80 
SO/SO 
11100 
lNn2A 
G 
SO 
TI032 
80 
SO/SO 
1/200 


lNn3 
G 
SO 
IN4U8 
75 
10110 
11100 


1Nn3A 
G 
SO 
TlO32 
75 
10110 
1/200 
lNn4 
G 
SO 
IN4448 
70 
15110 
11100 


1Nn4A 
G 
SO 
TI032 
70 
15110 
1/200 
IN775 
G 
SO 
lN4U8 
70 
20110 
11100 


INn6 
G 
SO 
1NU48 
20 
200110 
I/SO 


1N777 
G 
SO 
lN4«8 
75 
125/SO 
11100 
500 
INn8 
5 
SO 
lN4U8 
100 
.5/40 
1110 
300 
IN779 
5 
SO 
lN4938 
175 
.51175 
1110 
300 


lN781 
G 
SO 
lN4305 
40 
5110 
.45110 
IN781A 
G 
SO 
lN4305 
40 
5110 
.45110 
IN788 
G 
SO 
lN4«8 
60 
200110 
11100 
200 
IN789 
5 
SO 
lN4U8 
27 
1/20 
1110 
500 


1N789M 
5 
SO 
lN4U8 
30 
1/20 
1/10 
500 
lN790 
5 
SO 
lN4U8 
30 
5/20 
1110 
250 
1N79OM 
5 
SO 
IN4U8 
30 
5120 
1110 
2SO 
1N791 
5 
SO 
IN4«8 
27 
5/20 
I/SO 
500 


1N791M 
5 
SO 
lN4«8 
30 
5/20 
I/SO 
500 
1N792 
5 
SO 
lN4«8 
27 
5/20 
11100 
500 
1N792M 
5 
SO 
lN4U8 
30 
5/20 
11100 
500 
1N793 
5 
SO 
lN4148 
60 
1/50 
1110 
500 


z 
S ~ 
RATINGS 
CHARACTERISTICS 


TYPE ! ~ 
TI 
FOR 
Po 
VR 
I 
IR 
<l'VR 
VF 
lIP 
IF 
I" 
VI 
lIP 
II 
TOl 
;;; 
NUMBER 
:IE 3 
REPLACEMENT 
NEW 
v 
DESIGN 
ImW} 
IV} 
(A) 
,.A 
I 
(V) 
(V) 
limA) 
(n.) 
(V) 
I 
(mAl 
'" 


IN793M 
S 
SO 
IN4U8 
60 
1150 
1110 
500 
IN794 
S 
SO 
IN4U8 
60 
5150 
1110 
2S0 
IN795 
S 
SO 
IN •• 48 
60 
5150 
1150 
500 
IN796 
S 
SO 
IN •• 48 
60 
5150 
11100 
500 


IN798 
S 
SO 
I N4938 
120 
51100 
1110 
250 
IN797 
S 
SO 
I N4938 
120 
11100 
1110 
500 
IN799 
S 
SO 
IN4938 
120 
51100 
1/50 
500 
IN800 
S 
SO 
IN4938 
120 
51100 
11100 
500 


IN801 
S 
SO 
IN4938 
150 
11125 
1110 
500 
IN802 
S 
SO 
IN4938 
150 
51125 
1150 
500 
IN803 
S 
SO 
IN4938 
200 
51175 
1110 
500 
IN804 
S 
SO 
IN4938 
200 
101175 
1150 
500 


IN805 
G 
SO 
lN4148 
40 
100110 
113 
IN806 
S 
SO 
IN4U8 
100 
.5140 
114 
300 
IN807 
S 
SO 
IN4938 
200 
.51125 
114 
300 
IN808 
S 
SO 
IN •• 48 
100 
1135 
11100 
300 


IN809 
S 
SO 
I N4938 
200 
1/200 
11100 
300 
IN810 
S 
SO 
IN4U8 
50 
1/.40 
1110 
50 
IN811 
S 
SO 
IN.O.48 
20 
1110 
III 
250 
IN811M 
S 
SO 
IN4U8 
30 
10/20 
111 
250 


IN812 
S 
SO 
lN4U9 
30 
.1110 
112 
250 
IN812M 
S 
SO 
lN4U9 
40 
10110 
112 
250 
IN813 
S 
SO 
IN4U8 
15 
.515 
1/5 
250 
IN813M 
S 
SO 
IN .•U8 
20 
1015 
lIS 
250 


IN8U 
S 
SO 
lN4U8 
40 
.112 
112 
250 
IN8UM 
S 
SO 
lN4UB 
50 
10/20 
112 
250 
IN815 
S 
SO 
IN .•.•.• S 
15 
.5/5 
1.51100 
250 
IN815M 
S 
SO 
IN •• 48 
20 
.515 
11100 
250 


IN817 
S 
SO 
IN4938 
200 
201175 
1.5/6 
IU 
IN818 
S 
SO 
IN4U8 
70 
.25/60 
1.5/30 
500 
IN819 
S 
SO 
IN645 
80 
25N/70 
11200 
IN821 
S 
RO 
250 
6.2/7.5 
5 


IN821A 
S 
RO 
250 
6.2/7.5 
5 


IN822 
S 
RO 
250 
6.2/7.5 
5 
IN822A 
S 
RO 
250 
6.2/7.5 
5 


IN823 
S 
RO 
250 
6.2/7.5 
5 


IN823A 
S 
RO 
250 
6.2/7.5 
5 
IN824 
S 
RO 
250 
6.2/7.5 
5 


IN824A 
S 
RO 
250 
6.2/7.5 
5 
IN825 
S 
RO 
250 
6.2/7.5 
5 • 


• 


z 


;;1 
0 
RATINGS 
CHARACTERISTICS 
~ 
•• 
v 
TYPE 
l!! 
ii: 
TI 
FOR 
Po 
VR 
I 
IR 
@ 
VR 
VF 
@ 
IF 
'" 
Vz 
@ 
IZ 
Tot 


NUMBER 
.• ;;; 
REPLACEMENT 
NEW 
:IE 3v 
DESIGN 
ImWI 
IV) 
IAI 
"A 
/ 
IV) 
IVI 
/lmA) 
(n5) 
IVI 
/ 
ImA) 
% 


IN825A 
5 
RO 
250 
6.2/7.5 
5 


INB26 
5 
RO 
250 
6.55/7.5 
5 


INB26A 
5 
RO 
250 
6.55/7.5 
5 


INB27 
5 
RO 
250 
6.2/7.5 
5 


IN827A 
5 
RO 
250 
6.217.5 
5 


INB2B 
5 
RO 
250 
6.55/7.5 
5 


IN828A 
5 
RO 
250 
6.55/7.5 
5 


IN829 
5 
RO 
250 
6.2/7.5 
5 


INB29A 
5 
RO 
250 
6.2/7.5 
5 


IN835 
G 
50 
IN·430S 
30 
20/30 
.5/5 
500 


INB37 
5 
50 
TlO32 
100 
1/150 
500 


INB37A 
5 
50 
TI032 
100 
.1/80 
11150 
300 


IN838 
5 
50 
I N4938 
150 
11150 
500 


INB39 
5 
50 
I N4938 
200 
11150 
500 


IN840 
5 
50 
TI032 
40 
,1/40 
11150 
300 


IN840M 
5 
50 
1 N4938 
50 
,1/40 
11150 
300 


IN841 
5 
50 
IN4938 
120 
.1/120 
11150 
300 


IN842 
5 
50 
IN4938 
160 
, 
.1/160 
11150 
300 


lN843 
5 
50 
IN4938 
200 
.1/200 
11150 
300 


1NS .•.• 
5 
50 
IN4938 
100 
.1/80 
11200 
500 


IN845 
5 
50 
IN4938 
200 
.11160 
11200 
500 
lNS46 
5 
RE 
lN4001 
50 
.2 
20/50 
.6/200 


IN847 
5 
RE 
lN4002 
100 
.2 
2011 00 
.6/200 


IN848 
5 
RE 
IN4003 
200 
.2 
20/200 
.61200 


IN849 
5 
RE 
lN4004 
300 
.2 
20/300 
.6/200 


1N850 
S 
RE 
lN400.4 
400 
.2 
201400 
.6/200 


lN851 
5 
RE 
IN4005 
500 
.2 
20/500 
.6/200 


IN852 
5 
RE 
lN400S 
600 
.2 
20/600 
.6/200 


IN853 
5 
RE 
1N4006 
700 
.2 
20/700 
.6/200 


INB54 
5 
RE 
lN4006 
800 
.2 
20/800 
.6/200 


IN855 
5 
RE 
IN4007 
900 
.2 
20/900 
.6/200 


IN856 
5 
RE 
IN4007 
IK 
.2 
20l1K 
.61200 


IN857 
5 
RE 
IN4001 
50 
.15 
20/50 
.6/150 


IN858 
5 
RE 
lN4002 
100 
.15 
201100 
.61150 


lN859 
5 
RE 
IN4003 
200 
.15 
201200 
.61150 


IN860 
5 
RE 
lN4()().C 
300 
.15 
20/300 
.61150 


INB61 
5 
RE 
lN4004 
400 
.15 
201400 
.61150 


IN862 
5 
RE 
lN400S 
500 
.15 
20/500 
.6/1 SO 


IN863 
5 
RE 
IN4005 
600 
.15 
20/600 
.61150 
IN864 
5 
RE 
IN4006 
700 
.15 
20/700 
.61150 


z 
Q 
RATINGS 
CHARACTERISTICS 
:cu 
TYPE 
'" 
TI 
FOR 
PD 
VR 
I 
IR 
@ VR 
VF 
@ 
IF 
'" 
Vz 
@ 
IZ 
TOL 
;;; 
NUMBER 
3 
REPlACEMENT 
NEW 
u 
DESIGN 
ImW) 
IVI 
(A) 
~A 
I 
(VI 
(V) 
limA) 
Ins) 
IVI 
I 
(mA) 
% 


lN865 
5 
RE 
lN4006 
800 
.15 
20/800 
.61150 


lNB66 
S 
RE 
IN.007 
900 
.15 
201900 
.61150 


lN867 
5 
RE 
IN.007 
1< 
.15 
20/1< 
'.61150 
lN868 
5 
RE 
IN''OOl 
50 
.1 
20150 
.61100 


IN869 
5 
RE 
IN.002 
100 
.1 
201100 
.61100 


lN870 
5 
RE 
IN.003 
200 
.1 
20/200 
.61100 


lN871 
5 
RE 
IN.oo. 
300 
.1 
20/300 
.61100 
lN872 
5 
RE 
IN.oo. 
.00 
.1 
201.00 
.61100 


lN873 
5 
RE 
IN.005 
500 
.1 
201500 
.61100 
lN874 
5 
RE 
IN.005 
600 
.1 
20/600 
.61100 
lN875 
5 
RE 
IN.006 
700 
.1 
201700 
.61100 
lN876 
5 
RE 
IN.006 
800 
.1 
20/800 
.61100 


lN877 
5 
RE 
IN.007 
900 
.1 
201900 
.61100 
IN878 
5 
RE 
lN4007 
1< 
.1 
2011 < 
.61100 
IN879 
5 
RE 
IN.ool 
50 
.05 
20150 
.6150 
lN880 
5 
RE 
IN.002 
100 
.05 
201100 
.6/50 


lN881 
5 
RE 
IN.003 
200 
.05 
20/200 
.6150 


IN882 
5 
RE 
lN4004 
300 
.05 
20/300 
.6150 
lN883 
5 
RE 
IN.oo. 
.00 
.05 
20/400 
.6150 


lN88' 
5 
RE 
IN.005 
500 
.05 
201500 
.6150 


lN885 
5 
RE 
IN.005 
600 
.05 
20/600 
.6150 
lN886 
5 
RE 
lN4006 
700 
.05 
201700 
.6150 
lN887 
5 
RE 
IN.OO6 
800 
.05 
20/800 
.6150 
lN888 
5 
RE 
IN.007 
900 
.05 
201900 
.6150 


lN889 
5 
RE 
IN.007 
1< 
.05 
20/1< 
.6150 
lN890 
5 
5D 
IN'-'7 
60 
25N/60 
1/20 
lN891 
5 
5D 
IN.-.8 
60 
.1/50 
1150 
300 
lN892 
5 
5D 
IN .•4''8 
100 
.1/40 
1150 
300 


lN893 
5 
5D 
IN.938 
240 
.1/200 
1150 
300 
lN897 
5 
5D 
IN.U8 
50 
.1/.0 
115 
lN898 
5 
5D 
IN'-'8 
50 
.51.0 
11100 
lN899 
5 
5D 
IN'938 
100 
.1/80 
1/j 


lN900 
5 
5D 
IN'938 
100 
.1/80 
1150 
lN901 
5 
5D 
IN.938 
100 
.5/80 
11100 
lN902 
5 
5D 
IN'938 
200 
1/100 
1110 
lN903 
5 
5D 
IN.U8 
20 
.1/20 
1110 
• 


lN903A 
S 
5D 
lN415. 
50 
.1/.0 
1120 
• 
lN903AM 
5 
5D 
lN41S4 
50 
.1/.0 
1120 
• 
lN903M 
5 
5D 
lN41S4 
50 
.1/.0 
1110 
• 
lN90' 
5 
5D 
lN415' 
30 
.1/30 
1110 
• 
• 


• 


z0 
RATINGS 
CHARACTERISTICS 
~ 


TYPE 
~ 
TI 
FOR 
Po 
VR 
I 
IR 
@ VR 
VF 
@ 
IF 
I" 
VI 
@ 
II 
Tal 
NUMBER 
3 
REPLACEMENT 
NEW 
u 
DESIGN 
(mWI 
(V) 
{AI 
"A 
/ 
{VI 
(V) 
/ (mAl 
Ins) 
(VI 
/ 
(mAl 
% 


lN90~A 
5 
50 
IN.4154 
~O 
.1/30 
1120 
~ 
lN90~AM 
5 
50 
IN~15~ 
~O 
.1/30 
1120 
~ 


lN90~M 
5 
50 
IN..4154 
~O 
.1/30 
1110 
~ 


IN905 
5 
50 
IN.151 
'0 
.1/.0 
1110 
• 


IN905A 
5 
50 
IN.15' 
30 
.1/20 
1/20 
• 
IN905AM 
5 
50 
IN.15' 
30 
.1/20 
1/20 
• 
IN905M 
5 
50 
IN.15' 
30 
.1/20 
1110 
• 
IN906 
5 
50 
IN.4U9 
20 
.1/20 
1110 
• 


lN906A 
5 
50 
IN,U,,",7 
30 
.'/20 
1120 
• 
lN9D6AM 
5 
50 
IN ••• 7 
30 
.1/20 
1120 
• 
lN906M 
5 
50 
lN4447 
30 
.1/20 
1110 
• 
IN907 
5 
50 
IN.U9 
.0 
.1/30 
1110 
• 


IN907A 
5 
50 
lN4448 
.0 
.1/30 
1/20 
• 
lN907AM 
5 
50 
IN"'7 
.0 
.1/30 
1/20 
• 
lN907M 
5 
50 
IN.4149 
.0 
.1/30 
1110 
• 
lN908 
5 
50 
lN4U9 
.50 
.1140 
1110 
• 


IN908A 
5 
50 
IN".•.•7 
50 
.1/40 
1120 
• 
lN908AM 
5 
50 
I N••• 7 
50 
.1/.0 
1120 
• 
lN908M 
5 
50 
IN.U9 
50 
.1/40 
1110 
• 
IN909 
G 
50 
I N••• 9 
50 
10/50 
11100 


lN910 
G 
50 
lN4449 
30 
10/30 
11100 
lN911 
G 
50 
IN ••• 9 
20 
10/20 
11100 
lN912 
5 
IO 
500 
.6211 
5 


lN912A 
5 
IO 
500 
.62/1 
10 


lN913 
5 
IO 
600 
.62/1 
5 


lN913A 
5 
IO 
600 
.6211 
10 
lN9U 
5 
SO lN914 
100 
5/75 
1110 
• 
lN9UA 
5 
501N9UA 
100 
5/75 
1/20 
• 


lN9UB 
5 
501N9UB 
100 
5/75 
11100 
• 
lN9UM 
5 
501N9U 
75 
25N/20 
1110 
• 
lN915 
5 
501N915 
65 
5/50 
1/50 
10 


lN916 
5 
50 lN916 
100 
5/75 
1110 
• 


IN916A 
5 
501N916A 
100 
5/75 
1/20 
• 
IN916B 
5 
50lN916B 
100 
5/75 
1/30 
• 
lN917 
5 
50lN917 
'0 
.05110 
1110 
3 
lN919 
5 
50 
IN.938 
150 
.51150 
11100 
300 


lN920 
5 
50 
IN'608 
36 
.25/30 
1/500 
300 


lN921 
5 
50 
IN'608 
80 
.25/60 
1/500 
300 
lN922 
5 
50 
lN4608 
100 
.25/90 
1/500 
300 
lN923 
5 
50 
IN.608 
130 
.251120 
1/500 
300 


z0 
RATINGS 
CHARACTERISTICS 
<l 
;::: 
5 


'" 
TYPE 
~ 
TI 
FOR 
Po 
VR 
I 
IR 
II!' VR 
VF 
II!' 
IF 
t" 
VI 
II!' 
II 
TOI. 


;;; 
NUMBlR 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
ImW) 
IV) 
(A) 
pi< 
/ 
(V) 
IVI 
/ (mAl 
(n.) 
(V) 
/ 
(mA) " 


lN92. 
5 
SO 
IN'83 
60 
25N/6O 
1/30 
2U 
lN925 
5 
SO 
IN4US 
.0 
1/10 
1/5 
150 
IN926 
5 
SO 
IN.U8 
.0 
.1110 
1/5 
150 


lN927 
5 
SO 
IN.U8 
65 
.1/10 
1110 
150 


I N928 
5 
SO 
IN.938 
120 
.11100 
1110 
150 


lN929 
5 
So 
IN.4''.46 
25 
100125 
1120 
lN930 
5 
so 
lN4446 
75 
100175 
1120 


lN931 
5 
SO 
1N'938 
125 
1001125 
1/20 


lN932 
5 
so 
IN.938 
250 
100/250 
1/20 
1N933 
G 
SO 
lN4U8 
100 
10110 
1/4 
.00 


IN93' 
5 
SO 
IN.938 
70 
25N/6O 
1130 
lU 
lN935 
5 
RO 
500 
9/7.5 
5 


lN935A 
5 
RO 
500 
9/7.5 
5 
I N9358 
5 
RO 
500 
9/7.5 
5 
lN936 
5 
RO 
500 
9/7.5 
5 


lN936A 
5 
RO 
500 
9/7.5 
5 


lN9368 
5 
RO 
500 
9/7.5 
5 
lN937 
5 
RO 
500 
9/7.5 
5 
lN937A 
5 
RO 
500 
9/7.5 
5 
1N9378 
5 
RO 
500 
9/7.5 
5 


IN938 
5 
RO 
500 
9/7.5 
5 
IN938A 
5 
RO 
500 
9/7.5 
5 
I N9388 
5 
RO 
500 
9/7.5 
5 
I N939 
5 
RO 
500 
9/7.5 
5 


lN939A 
5 
RO 
500 
9/7.5 
5 
I N9398 
5 
RO 
500 
9/7.5 
5 


lN~40 
5 
RO 
500 
9/7.5 
5 


lN940A 
5 
RO 
500 
9/7.5 
5 


lN9.08 
5 
RO 
500 
9/7.5 
5 
lN941 
5 
RO 
500 
11.717.5 
5 


lN941A 
5 
RO 
500 
11.7/7.5 
5 
lN9418 
5 
RO 
500 
11.7/7.5 
5 


I N9'2 
5 
RO 
500 
11.7/7.5 
5 
I N9'2A 
5 
RO 
500 
11.7/7.5 
, 


1 N9428 
5 
RO 
500 
11.7/7.5 
5 
lN9.3 
5 
RO 
500 
11.7/7.5 
5 


lN9'3A 
5 
RO 
500 
11.717.5 
5 
1N9'38 
5 
RO 
500 
11.7/7.5 
5 
lN9"4 
5 
RO 
500 
11.7/7.5 
5 
lN9 
.•.• A 
5 
RO 
500 
11.7/7.5 
5 • 


• 


c ~ 


RATINGS 
CHARACTERISTICS 


TYPE 
~ ~ 
TI 
FOR 
"0 
VR 
I 
IR 
lIP VR 
VF 
lIP IF 
I" 
Vz • 
IZ 
TOI. 


NUM8ER 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mWI 
(VI 
IAI 
flA 
/ 
(V) 
(V) 
/ (mA) 
(M) 
(VI 
/ 
(mA) 
% 


1N9•• B 
S 
RO 
5DO 
11.717.5 
5 


lN9'5 
5 
to 
5DO 
11.7/7.5 
5 


lN9'5A 
5 
to 
5DO 
11.7/7.5 
5 


1N9'5B 
5 
to 
5DO 
11.7/7.5 
5 


lN9'6 
5 
RO 
5DO 
11.7/7.5 
5 


lN9'6A 
5 
RO 
5DO 
11.7/7.5 
5 


1N9.6B 
5 
to 
5DO 
11.7/7.5 
5 


IN9'7 
5 
so 
lN647 
6DO 
21.BO 
I/.DO 


lN9'8 
5 
so 
IN ••• 
8 
36 
.25/30 
1.5/1 DO 
1 


IN9.9 
G 
SO 
IN'305 
50 
10/10 
.39/10 


IN957 
S 
IO lN957 
.DO 
6.8/18 
20 


lN957A 
5 
IO lN957A 
.DO 
6.8/18 
10 


lN957B 
5 
IO lN957B 
'DO 
6.8/18 
5 
lN958 
5 
IO lN958 
.DO 
7.5/16 
20 


lN958A 
5 
IO lN958A 
.DO 
7.5/16 
10 
lN9588 
5 
IO lN9588 
.DO 
7.5/16 
5 


lN959 
5 
IO lN959 
'DO 
8.2/15 
20 
lN959A 
5 
IO lN959A 
.DO 
8.2/15 
10 


lN959B 
5 
IO lN9598 
.DO 
8.2/15 
5 
lN960 
5 
IO lN960 
.DO 
9.1/1. 
20 


lN960A 
5 
IO lN960A 
'DO 
9.1/14 
10 
lN960B 
5 
IO lN960B 
'DO 
9.1/14 
5 


lN961 
5 
IO lN961 
'DO 
10/12 
20 
lN961A 
5 
IO lN961A 
.DO 
10/12 
10 


lN961B 
5 
IO lN9618 
.DO 
10/12 
5 
lN962 
5 
IO lN962 
'DO 
11/11 
20 
lN962A 
5 
IO lN962A 
.DO 
11/11 
10 
lN9628 
5 
IO lN9628 
.DO 
11/11 
5 


lN963 
5 
IO lN963 
'DO 
12/10 
20 
lN963A 
5 
IO lN963A 
.DO 
12110 
10 
lN9638 
5 
IO lN963B 
'DO 
12110 
.5 


lN96. 
5 
IO lN964 
.DO 
13/9.5 
20 


lN964A 
5 
IO lN96'A 
'DO 
13/9.5 
10 
lN964B 
5 
IO lN9648 
.DO 
13/9.5 
5 


lN965 
5 
IO lN965 
'DO 
15/8.5 
20 
lN965A 
5 
IO lN965A 
'DO 
15/8.5 
10 


lN9658 
5 
IO lN9658 
.DO 
15/8.5 
5 
lN966 
5 
IO lN966 
'DO 
16/7.8 
20 
lN966A 
5 
IO lN966A 
.DO 
16/7.8 
10 
IN966B 
5 
IO lN966B 
.DO 
16/7.8 
5 


~ ~ 
RATINGS 
CHARACTERISTICS 
:i 


TYPE 
~ ~ 
TI 
FOR 
PD 
VR 
I 
IR 
•• VR 
VF 
•• 
IF 
t" 
Vz 
•• 
IZ 
Tal 
c 
::: 
NUM8ER 
~ ~ REPLACEMENT 
NEW 
v 
DESIGN 
ImW) 
IV) 
IAJ 
J'A 
/ 
IVI 
IV) 
/lmA) 
Ins) 
IV) 
/ 
ImAI 
'" 


lN967 
5 
10 lN967 
_00 
18/7.0 
20 


lN967A 
5 
ZD IN967A 
_00 
18/7.0 
10 


IN9678 
5 
ZD lN9678 
_00 
18/7.0 
5 


lN968 
5 
ZD lN968 
_00 
20/6.2 
20 


lN968A 
5 
10 
lN968A 
_00 
20/6.2 
10 
1N9688 
5 
ZD lN9688 
_00 
20/6.2 
5 
lN969 
5 
ZD lN969 
_00 
22/5.6 
20 
lN969A 
5 
10 lN969A 
_00 
2215.6 
10 


1N9698 
5 
ZD lN9698 
_00 
22/5.6 
5 
lN970 
5 
ZD IN970 
_00 
2'15.2 
20 


lN970A 
5 
10 
lN970A 
_00 
2'15.2 
10 
IN9708 
5 
ZD IN9708 
_00 
U/5.2 
5 


IN971 
5 
10 
1N971 
_00 
27".6 
20 
lN971A 
5 
101N971A 
_00 
27".6 
10 
lN9718 
5 
ZD lN9718 
_00 
27".6 
5 


IN972 
5 
10 lN972 
_00 
30".2 
20 


lN972A 
5 
ZD lN972A 
_00 
30".2 
10 
1N9728 
5 
ZD lN9728 
_00 
30".2 
5 
lN973 
5 
ZD 1N973 
_00 
33/3.8 
20 
lN973A 
5 
ZD lN973A 
_00 
33/3.8 
10 


1N9738 
5 
ZD 1N9738 
_00 
33/3.8 
5 
lN97_ 
5 
ZD 
_00 
3613. _ 
20 
lN97.4A 
5 
ZD 
_00 
36/3._ 
10 


lN97_8 
5 
ZD 
_00 
36/3. _ 
5 


lN975 
5 
ZD 
_00 
39/3.2 
20 
lN975A 
5 
ZD 
_00 
39/3.2 
10 
1N9758 
5 
ZD 
_00 
39/3.2 
5 
lN976 
5 
ZD 
_00 
_3/3.0 
20 


lN976A 
5 
ZD 
_00 
_3/3.0 
10 
lN9768 
5 
ZD 
_00 
_3/3.0 
5 


lN977 
5 
ZD 
_00 
_712.7 
20 


tN977A 
5 
ZD 
_00 
_7/2.7 
10 


lN9778 
5 
ZD 
_00 
_712.7 
5 
lN978 
5 
ZD 
_00 
51/2.5 
20 
lN978A 
5 
ZD 
_00 
51/2.5 
10 
1N9788 
5 
ZD 
_00 
51/2.5 
5 


lN979 
5 
ZD 
_00 
56/2.2 
20 
lN979A 
5 
ZD 
_00 
5612.2 
10 
1N9798 
5 
ZD 
_00 
56/2.2 
5 
lN980 
5 
ZD 
_00 
6212 
20 • 


- 


i 
~ 
RATINGS 
CHARACTERISTICS 


TVI'f 
! 
n 
FOR 
Po 
VR 
I 
IR 
lIP VR 
VF 
lIP 
IF 
t" 
Vz 
lIP 
IZ 
TOI. 


NUMIIB 
REPLACEMENT 
NEW 
:l 
DESIGN 
(mWI 
(VI 
(AI 
pA 
/ 
IV) 
(VI 
/(mAI 
(n,1 
(VI 
/ 
(mA) 
'" 
u 


lN980A 
S 
IO 
400 
62/2 
10 
lN9808 
S 
IO 
400 
62/2 
5 
lN981 
5 
IO 
400 
68/1.8 
20 
lN981A 
5 
IO 
400 
6811.8 
10 


lN98U 
5 
IO 
400 
68/1.8 
5 
lN982 
5 
IO 
400 
7511.7 
20 
lN982A 
5 
IO 
400 
7511.7 
10 
lN9826 
5 
IO 
400 
75/1.7 
5 


lN983 
5 
IO 
400 
8211.5 
20 
lN983A 
5 
IO 
400 
82/1.5 
10 
lN9836 
5 
IO 
400 
8211.5 
5 
lN98. 
5 
IO 
400 
91/1.4 
20 


lN984A 
5 
IO 
400 
9111.4 
10 
lN9846 
5 
IO 
400 
9111.4 
5 
IN985 
5 
IO 
400 
100/1.3 
20 
lN985A 
5 
IO 
400 
100/1.3 
10 


lN9856 
5 
IO 
400 
100/1.3 
5 
lN986 
5 
IO 
400 
110/1.1 
20 
lN986A 
5 
IO 
400 
110/1.1 
10 
IN9866 
5 
IO 
400 
11011.1 
5 


lN967 
5 
IO 
400 
12011 
20 
lN987A 
5 
IO 
400 
12011 
10 
lN9676 
5 
IO 
400 
120/1 
5 
lN988 
5 
IO 
400 
130/.95 
20 


lN9UA 
5 
IO 
400 
130/.95 
10 
lN9886 
5 
IO 
400 
130/.95 
5 
lN989 
5 
IO 
400 
150/.85 
20 
lN989A 
5 
IO 
400 
150/.85 
10 


lN9898 
5 
IO 
400 
150/.85 
5 
lN990 
5 
IO 
400 
160/.8 
20 
lN990A 
5 
IO 
400 
160/.8 
10 
lN9908 
5 
IO 
400 
160/.8 
5 


lN991 
5 
IO 
400 
lBO/.68 
20 
lN991A 
5 
IO 
400 
IBO/.68 
10 
lN99U 
5 
IO 
400 
lBO/.68 
5 
lN992 
5 
IO 
400 
200/.65 
20 


lN992A 
5 
IO 
400 
200/.65 
10 
lN9928 
5 
IO 
400 
200/.65 
5 
lN993 
5 
50 
lN4«7 
8 
1/6 
1.2110 
4 
lN994 
G 
50 
lN4151 
6.5 
30/6 
1110 
2 


;;l ~ 
RATINGS 
CHARACTtRIST1Cs 


TYPI 
i!! li 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
Vf • If 
'.. 
Vz • 
Iz 
TOl 


NUMIER 
~ ~ REPlACEMENT 
NEW 
u 
DESIGN 
(mWI 
(V) 
(AI 
J'A 
/ 
(VI 
(V) 
/(mA) 
(MI 
(VI 
/ 
(mAl " 
IN995 
G 
SO 
lN4305 
15 
10/6 
.5110 
6 


lN996 
G 
SO 
lN4607 
20 
15115 
.8/40 
300 


lN997 
5 
SO 
lN4U8 
35 
30NI12 
1110 
150 


lN998 
5 
SO 
lN484 
150 
lNI125 
1/200 


lN999 
5 
SO 
lN4444 
100 
IN/75 
1/50 
4 
lNl005 
G 
RE 
380 
.25 
.15/ 


lNl007 
G 
RE 
380 
.35 
.3/ 


lNl008 
G 
RE 
380 
.4 
.3/ 


lNl013 
G 
RE 
380 
.25 
.15/ 


lNl016 
G 
RE 
380 
.4 
.15/ 


lNl021 
G 
RE 
380 
.25 
.15/ 


lNI022 
G 
RE 
310 
.3 
.15/ 


lNl023 
G 
RE 
380 
.35 
.15/ 
INI024 
G 
RE 
380 
.4 
.15/ 
IN1028 
5 
RE 
lN4001 
50 
.5 
200/50 
1.5/500 


lNl029 
5 
RE 
IN4002 
100 
.5 
2001100 
1.5/500 


lNl030 
5 
RE 
IN4003 
150 
.5 
2001150 
1.5/500 


lNl031 
5 
RE 
lN4003 
200 
.5 
200/200 
1.5/500 


lNl032 
5 
RE 
lN4004 
300 
.5 
200/300 
1.5/500 


lNl033 
5 
RE 
lN4004 
400 
.5 
200/_ 
1.5/500 


lNl034 
5 
RE 
50 
1 
200/50 
1.511 


lNI035 
5 
RE 
100 
1 
2001100 
1.511 


lNI036 
5 
RE 
150 
1 
2001150 
1.511 


lNI037 
5 
RE 
200 
1 
200/200 
1.511 


lNl038 
5 
RE 
300 
1 
200/300 
1.511 


IN1039 
5 
RE 
400 
1 
200/400 
1.511 


IN1040 
5 
RE 
50 
1 
200/50 
1.5/1 


lNl041 
5 
RE 
100 
1 
2001100 
1.511 


lNl042 
5 
RE 
150 
1 
200/150 
1.511 


lNl043 
5 
RE 
200 
1 
2001200 
1.5/1 


lN10« 
5 
RE 
300 
1 
200/300 
1.511 


lNl045 
5 
RE 
- 


1 
200/400 
1.511 


lNl046 
5 
RE 
50 
1 
200/50 
1.511 


lNl047 
5 
RE 
100 
1 
2001100 
1.511 


lNl048 
5 
RE 
150 
1 
2001150 
1.511 


lNl049 
5 
RE 
200 
1 
2001200 
1.5/1 


lNl050 
5 
RE 
300 
1 
200/300 
1.511 


lNl051 
5 
RE 
- 


1 
200/400 
1.511 


lNl052 
5 
RE 
50 
1.5 
1M/50 
1.5/1.5 


lNl053 
5 
RE 
100 
1.5 
lMI100 
1.511.5 
-- 


- 


~ 
RATINGS 
CHARACTERISTICS 
:iu 
TYPf 
~ 
TI 
FOR 
Po 
VR 
I 
IR 
liP VR 
VF • IF 
t" 
Vz • 
IZ 
TOI. 


NUMBER 
3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
pA 
/ 
(V) 
(V) 
limA) 
(n.) 
(V) 
/ 
(mA) " 


INIOS4 
S 
RE 
ISO 
1.5 
IMil SO 
1.5/1.5 


INIOSS 
S 
IE 
200 
1.5 
IM/200 
1.5/1.5 


INIOS6 
S 
IE 
300 
1.5 
IM/300 
1.51l.S 
lNl0S7 
S 
IE 
400 
1.5 
IM/400 
1.511.5 


INIOS8 
5 
IE 
50 
S 
lM/SO 
1.51S 


INIOS9 
5 
IE 
100 
S 
1Mil 00 
1.5/S 


lNl060 
5 
IE 
ISO 
S 
IMil 50 
1.5/S 


INI061 
5 
IE 
200 
S 
lM/2oo 
I.S/S 


INI062 
5 
IE 
300 
S 
IM/3oo 
1.5/5 


INI063 
5 
IE 
400 
S 
lM/.<tOO 
1.5/S 
INI064 
5 
IE 
SO 
S 
1M/50 
1.5/5 
INI06S 
5 
IE 
100 
S 
1Mil 
00 
1.515 


INI066 
5 
IE 
ISO 
S 
IM/ISO 
1.5/5 
INI067 
5 
IE 
200 
S 
IM/200 
1.51S 
INI068 
5 
IE 
300 
S 
IM/300 
1.5/5 
INI069 
5 
IE 
400 
S 
IMl400 
1.5/S 


INI070 
5 
IE 
SO 
S 
1M/50 
1.5/S 
INI071 
5 
RE 
100 
S 
IMil 00 
1.5/S 
INiOn 
5 
IE 
ISO 
S 
IMil 50 
1.5/S 
INI073 
5 
IE 
200 
S 
IMl200 
I.S/5 


INI074 
5 
IE 
300 
S 
IM/3oo 
1.5/5 
INI07S 
5 
IE 
400 
S 
IMl400 
1.5/5 
INI076 
5 
IE 
SO 
IS 
20M/SO 
1.5115 
INion 
5 
RE 
100 
IS 
20MIl00 
1.51lS 


INI078 
5 
RE 
ISO 
IS 
20MIlSO 
1.51lS 
IN1079 
5 
IE 
200 
IS 
20M12oo 
1.51lS 
IN1080 
5 
IE 
300 
IS 
20M/3oo 
1.51lS 
INI081 
5 
IE 
100 
.S 
2MIl00 
1.5/500 


INI082 
5 
IE 
200 
.5 
2M12oo 
1.5/500 
INI083 
5 
IE 
300 
.5 
2M/3oo 
I.S/5OO 
INI083A 
5 
IE 
300 
.75 
10/300 
IIlA 
INI084 
5 
IE 
400 
.5 
2M/4oo 
I.S/5OO 


INI084A 
5 
IE 
400 
.7S 
10/400 
IIlA 
INI08S 
5 
RE 
100 
1.5 
2M/loo 
1.5/ 


lNl08SA 
5 
RE 
100 
2 
2SNIl00 
lNl086 
5 
RE 
200 
1.5 
2M/2oo 
1.5/ 


INI086A 
5 
RE 
200 
2 
2SN12oo 
INI087 
5 
RE 
300 
I.S 
2M/3oo 
1.5/ 


INI087A 
5 
RE 
300 
2 
25N/3oo 
INI088 
5 
RE 
400 
1.5 
2M14oo 
1.5/ 


z 
:;1 
Q 
RATINGS 
CHARACl'RISTICS 
• 
~ 
u 
TOI. 
TYPE 
ir 
TI 
FOR 
"0 
VR 
I 
'R 
4P VR 
VF • 
IF 
t" 
Vz • 
Iz 


NUMBER 
:E 3 
REPlACEMENT 
NEW 
u 
DESIGN 
ImW) 
(V) 
(A) 
p.A 
I 
(V) 
(V) 
1 (mA) 
(nl) 
(V) 
I 
(mA) 
"- 


lNl088'" 
S 
RE 
.00 
2 
2SN/'00 


lNl089 
S 
RE 
100 
5 
2Mll00 
1.515'" 


lNl089'" 
S 
RE 
100 
5 
1.5/5'" 


lNl090 
S 
RE 
200 
5 
2M/200 
1.5/5 
••• 


lNl090 
••• 
S 
RE 
200 
5 
1.5/5'" 


lNl091 
S 
RE 
300 
5 
1.515 ••• 


lNl091 
••• 
S 
RE 
300 
5 
1.515 ••• 


lNl092 
S 
RE 
.00 
5 
1.515'" 


lNl092'" 
S 
RE 
.00 
5 
1.515 ••• 


IN1093 
G 
SO 
15 
.• 15 
500 


lNl095 
S 
RE 
500 
.75 
.5/250 


lNl096 
S 
RE 
600 
.75 
.S/2S0 


lNll00 
S 
RE 
100 
.77 
1.5112 ••• 


lNll01 
S 
RE 
200 
.77 
1.5112 ••• 


lNll02 
S 
RE 
300 
.77 
1.5112 ••• 


lNll03 
S 
RE 
.00 
.77 
1.5112'" 


lNll04 
S 
RE 
500 
.77 
1.5112 ••• 


lNll05 
S 
RE 
600 
.75 
1.5112 ••• 


lNll08 
S 
RE 
800 
.'S 
2M/800 


INll09 
S 
RE 
1.2.K 
.• 3 
2M/1.2K 


lNl110 
S 
RE 
1.6K 
.. 
2M/1.6K 


lNl111 
S 
RE 
20K 
.38 
2M/20K 


lNl112 
S 
RE 
2.K 
.35 
2M/2'K 


lN1113 
S 
RE 
28K 
.33 
2M/28K 


lN1115 
S 
RE 
100 
1.5 
.651 


lNl116 
S 
RE 
200 
1.5 
.651 


lNl117 
S 
RE 
300 
1.5 
.651 


lN1118 
S 
RE 
.00 
1.5 
.651 


lN1119 
S 
RE 
500 
1.5 
.651 


lN1120 
S 
RE 
600 
1.5 
.651 


lN112. 
S 
RE 
200 
3 
1.111 ••• 


1NI12 
•••• 
S 
RE 
250 
3.3 
10/250 
IIlA 


1N1125 
S 
RE 
300 
3 
1.111 ••• 


1N1125'" 
S 
RE 
300 
3.3 
10/300 
1.111 ••• 


lN1126 
S 
RE 
.00 
1 
1.111 ••• 


lN1126 
••• 
S 
RE 
.00 
3.3 
10/.00 
1.111 ••• 


1N1127 
S 
RE 
500 
1 
LIllA 


lN1127 
••• 
S 
RE 
500 
3.3 
101500 
1.111 ••• 


lN1128 
S 
RE 
600 
1 
1.111 ••• 


lN1128 
••• 
S 
RE 
600 
3.3 
10/600 
1.111 ••• 
• 


• 


I 


~ 
RATINGS 
CHAIlACTElUSTICS 
C 
TYPf ! 


TI 
fOIl 
'0. 
VR 
I 
IR 
• 
VR 
VF • IF 
I•• 
Vz • 
IZ 
TO!. 


HUMIEIl 
REPlACEMENT 
NEW 
DESIGN 
(mW) 
(V) 
(AI 
"'" 
I 
(VI 
IV) 
I (mAl 
In'l 
(VI 
limA) 
" 
lN1130 
5 
RE 
1.SK 
.3 
SOl 
151 


lN1131 
5 
RE 
1.5K 
.3 
SOl 
151 


lN1133 
5 
RE 
1.5K 
.075 
15/15 
lNll3~ 
5 
RE 
1.SK 
.1 
7.5/115 


IN1135 
5 
RE 
UK 
.065 
18175 
INl136 
5 
RE 
UK 
.065 
9195 
lN1137 
5 
RE 
2.~K 
.057 
2~/57 
lN1138 
5 
RE 
2.~K 
.06 
12/70 


lN1139 
5 
RE 
3.6K 
.055 
27175 
lNll~ 
5 
RE 
3.6K 
.055 
18175 
lN1Ul 
5 
RE 
~.8K 
.05 
36170 
lN1U2 
5 
RE 
~.8K 
.05 
24157 


lNIU3 
5 
RE 
6K 
.05 
~5157 
lNll~3A 
5 
RE 
6K 
.055 
JO/75 
lNll« 
5 
RE 
7.2K 
.05 
54157 
lNll~5 
5 
RE 
7.2K 
.06 
36170 


lNll~6 
5 
RE 
8K 
.~5 
6OISO 
lNIU7 
5 
RE 
12K 
.~5 
6OISO 
lN1U8 
5 
RE 
I~K 
.05 
52/57 
lN1U9 
5 
RE 
16K 
.~5 
6OISO 


lN1150 
5 
RE 
1.6K 
.75 
200/1.6K 
lNllSOA 
5 
RE 
1.6K 
.75 
2M/1.6K 
lN1169 
5 
RE 
~OO 
.79 
.91500 
lN1169A 
5 
RE 
- 


.5 
l00/~OO 
1.2/800 


lN1170 
G 
SO 
I~U8 
SO 
51SO 
1/~ 
1N1183 
5 
RE 
SO 
35 
1.7/35A 
lN1183A 
5 
RE 
50 
~O 
1.11 


lN118~ 
5 
RE 
100 
35 
1.7/35A 


lNll~A 
5 
RE 
100 
~O 
1.11 


lNI185 
5 
RE 
ISO 
35 
1.7/35A 
lN1185A 
5 
RE 
ISO 
~O 
1.11 


lN1186 
5 
RE 
200 
35 
1.7/35A 


lN1186A 
5 
RE 
200 
~O 
1.11 


lN1187 
5 
RE 
300 
35 
1.7/35A 
lNl187A 
5 
RE 
300 
~o 
15/300 
lN1188 
5 
RE 
~oo 
35 
1.7/35A 


lN1188A 
5 
RE 
~OO 
~O 
15/~00 
lN1189 
5 
RE 
500 
35 
1.7/35A 
lN1189A 
5 
RE 
500 
~O 
151500 
lNl190 
5 
RE 
600 
35 
1.7/35A 


z 


;;1 ~ 
IATINGS 
CHARACTERISTICS 


TY'" 
! ~ 
TI 
FOR 
'D 
VI 
I 
II 
• 
VI 
VF • IF 
'.. 
Vz • Iz 
TOI. 


NUMIBI 
~ 
~ 


IEPlACEMENT 
NEW 
DESIGN 
(mW) 
(V) 
(A) 
,.A 
/ 
(V) 
(V) 
limA) 
(ns) 
IV) 
/ 
(mA) 
% 


lNl190A 
S 
IE 
600 
_0 
15/600 


lN1191 
S 
IE 
50 
18 
1.4130,0. 


lN1191A 
5 
IE 
50 
22 
1.2/60,0. 


lNl192 
5 
IE 
100 
25 
101100 
1.4130,0. 


IN1192A 
5 
IE 
100 
22 
1.2/60,0. 


IN1193 
5 
IE 
150 
25 
1011 SO 
1.4130,0. 


lNI193A 
5 
IE 
150 
22 
1.2160,0. 


lN119_ 
5 
IE 
200 
25 
10/200 
1.4130,0. 


lN119.( .•. 
5 
IE 
200 
22 
1.2160,0. 


lNI195 
5 
IE 
300 
25 
10/300 
1.4130,0. 


lNI195A 
5 
IE 
300 
20 
.6/20,0. 


lNl196 
5 
IE 
_00 
25 
101400 
1.4130,0. 


lN1196,o. 
5 
IE 
_00 
20 
.6/20,0. 


lN1197 
5 
IE 
500 
25 
10/500 
1.4130,0. 


lN1197A 
5 
IE 
500 
20 
.6/20,0. 


lNl198 
5 
IE 
600 
25 
10/600 
1.4/30 
.•. 


lN1198,o. 
5 
IE 
600 
20 
.6/20,0. 


lNll99 
5 
IE 
SO 
12 
10/SO 
1.4I2OA 


lN1199A 
5 
IE 
SO 
12 
1.3112,0. 


lNI1991 
5 
IE 
SO 
12 
1.1112,0. 


lN1200 
5 
IE 
100 
12 
101100 
1.4120,0. 


lN12oo,o. 
5 
IE 
100 
12 
1.3112,0. 


lN1200i 
5 
IE 
100 
12 
1.1112,0. 


lN1201 
5 
IE 
ISO 
12 
1011 SO 
1.4120,0. 


lNI201A 
5 
IE 
ISO 
12 
1.3112,0. 


lNI201l 
5 
IE 
ISO 
12 
1.1112,0. 


lNI202 
5 
IE 
200 
12 
10/200 
1.4120,0. 


lNI202A 
5 
IE 
200 
12 
1.3/12,0. 


lN12021 
5 
IE 
200 
12 
1.1112,0. 


lN1203 
5 
IE 
300 
12 
10/300 
1.4120,0. 


lN1203A 
5 
IE 
300 
12 
1.3112,0. 


lN12031 
5 
IE 
300 
12 
1.1112,0. 


lN1204 
5 
IE 
_00 
12 
101400 
1.4120,0. 


lN1204,o. 
5 
IE 
_00 
12 
1.3112,0. 


lN12041 
5 
IE 
_00 
12 
1.1112,0. 


lN1205 
5 
IE 
500 
12 
10/500 
1.4120,0. 


lN1205A 
5 
IE 
500 
12 
1.3/12,0. 


lN12051 
5 
IE 
500 
12 
1.1112,0. 


lN1206 
5 
IE 
600 
12 
10/600 
1.4120,0. 


lN1206A 
5 
IE 
600 
12 
1.3/12,0. 
• 


• 


z0 
RATINGS 
CHARACTERISTICS 
<1 :i 
•• 
u 
TY"" 
~ it 
TI 
FOR 
Po 
VR 
I 
IR 
iP 
VR 
VF 
iP 
IF 
t" 
Vz 
•• 
IZ 
TO!. 


NUMBER 
:f 3 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(VI 
IA) 
,.A 
/ 
IV) 
IV) 
I 
(mAl 
Ins) 
(VI 
/ 
ImA) 
" 


lN12068 
S 
RE 
600 
12 
1.1 11 2A 


INI217 
S 
RE 
50 
1.6 
500/50 
1.5/ 


lN1217A 
S 
RE 
50 
1.6 
50/50 
1.5/ 


lN12178 
S 
RE 
50 
1.6 
300/50 
1.7/ 


lN1218 
S 
RE 
100 
1.6 
5001100 
1.5/ 


lN1218A 
S 
RE 
100 
1.6 
501100 
1.5/ 


lNI2188 
S 
RE 
100 
1.6 
3001100 
1.7/ 


lNI219 
S 
RE 
150 
1.6 
500/150 
1.5/ 


IN1219A 
S 
RE 
150 
1.6 
501150 
1.5/ 


IN12198 
S 
RE 
150 
1.6 
3001150 
1.7/ 


lN1220 
S 
RE 
200 
1.6 
500/200 
1.5/ 


lN1220A 
S 
RE 
200 
1.6 
50/200 
1.5/ 


INI2208 
S 
RE 
200 
1.6 
300/200 
1.7/ 


INI221 
S 
RE 
300 
1.6 
500/300 
1.5/ 


INI221A 
S 
RE 
300 
1.6 
50/300 
1.5/ 


lN12218 
S 
RE 
300 
1.6 
300/300 
1.7/ 


INI222 
S 
RE 
400 
1.6 
5001400 
1.5/ 


lN1222A 
S 
RE 
400 
1.6 
501400 
1.5/ 


lNI2228 
5 
RE 
400 
1.6 
3001400 
1.7/ 


lN1223 
S 
RE 
-500 
1.6 
500/500 
1.51 


lN1223A 
S 
RE 
500 
1.6 
50/500 
1.5/ 


1N12238 
S 
RE 
500 
1.6 
300/500 
1.7/ 


lNI224 
S 
RE 
600 
1.6 
500/600 
1.5/ 


lN1224A 
S 
RE 
600 
1.6 
50/600 
1.5/ 


lN12248 
S 
RE 
600 
1.6 
300/600 
1.7/ 


lN1225 
S 
RE 
700 
1.6 
500/700 
1.5/ 


lN1225A 
S 
RE 
700 
1.6 
50/700 
1.511 A 


1N12258 
S 
RE 
700 
1.6 
300/700 
1.6/ 


lN1226 
S 
RE 
800 
1.6 
500/800 
1.5/ 


lN1226A 
S 
RE 
800 
1.6 
SO/8OO 
1.511A 


lN12268 
S 
RE 
800 
1.6 
300/800 
1.5/ 


lN1227 
S 
RE 
50 
1.6 
500/50 
1.5/ 


lN1227A 
S 
RE 
50 
1.6 
50/SO 
1.5/ 


lNI2278 
S 
RE 
50 
1.6 
10/50 
1.211 
A 


lN1228 
S 
RE 
100 
1.6 
5001100 
1.5/ 


lN1228A 
S 
RE 
100 
1.6 
501100 
1.5/ 


lN12288 
S 
RE 
100 
1.6 
101100 
UIIA 


lN1229 
S 
RE 
150 
1.6 
5001150 
1.5/ 


lN1229A 
S 
RE 
150 
1.6 
SOli 50 
1.5/ 


lNl2298 
S 
RE 
150 
1.6 
101150 
UIIA 


s ~ 
RATINGS 
CHARACTERISTICS 


TYPE 
! ~ 
TI 
FOR 
Po 
VR 
I 
IR 
,. 
VR 
VF • 
IF 
'.. 
Vz • 
IZ 
TOt. 
" 
;;; 
NUMBER 
:e 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
IV) 
(A) 
pi< 
/ 
(V) 
(V) 
/lmA) 
(ns) 
IV) 
/ 
(mA) 
'" 


IN1230 
S 
RE 
200 
1.6 
500/200 
1.5/ 


IN1230A 
S 
RE 
200 
1.6 
50/200 
1.5/ 


lN1230& 
S 
RE 
200 
1.6 
10/200 
1.211.0. 


lNI231 
S 
RE 
300 
1.6 
500/300 
1.5/ 


lN1231A 
S 
RE 
300 
1.6 
50/300 
1.5/ 


lN12318 
S 
RE 
300 
1.6 
10/300 
1.211 A 


lN1232 
S 
RE 
400 
1.6 
5001400 
1.5/ 


lN1232A 
S 
RE 
400 
1.6 
501400 
1.51 


lN1232& 
S 
RE 
400 
1.6 
101400 
1.211 A 


lN1233 
S 
RE 
500 
1.6 
500/500 
1.5/ 


lN1233A 
S 
RE 
500 
1.6 
50/500 
1.5/ 


lN1233& 
S 
RE 
500 
1.6 
10/500 
1.211 A 


lN1234 
S 
RE 
600 
1.6 
500/600 
1.5/ 


lN123'A 
S 
RE 
600 
1.6 
50/600 
1.5/ 


1NI23'& 
S 
RE 
600 
1.6 
10/600 
1.211.0. 


lN1235 
S 
RE 
700 
1.6 
500/700 
1.5/ 


lN1235A 
S 
RE 
700 
1.6 
50/700 
1.211.0. 


lN1235& 
S 
RE 
700 
1.6 
10/700 
1.2/1.0. 


lN1236 
5 
RE 
&00 
1.6 
500/&00 
1.5/ 


lN1236A 
5 
RE 
SOO 
1.6 
50/&00 
1.211.0. 


1N1236& 
S 
RE 
SOO 
1.6 
10/S00 
1.211.0. 


lN1237 
S 
RE 
1.6K 
.75 
/1.6K 
6/750 


IN123& 
S 
RE 
1.6K 
.75 
/1.6K 
6/750 


lN1239 
S 
RE 
2.&K 
.5 
/2.SK 
12/500 


lN12.0 
S 
RE 
IN'OOI 
50 
.25 
500/50 
1/250 


lN12.1 
S 
RE 
IN'002 
100 
.25 
5001100 
1/250 


lN12'2 
S 
RE 
IN'003 
200 
.25 
5001200 
1/250 


lN12'3 
S 
RE 
1N.OO.4 
300 
.2 
500/300 
1/200 


lN12« 
S 
RE 
1N.OO.4 
'00 
.15 
5001400 
11150 


lN12«A 
S 
RE 
1N.OO.4 
.00 
.2 
5001400 
1/200 


lN12'5 
S 
RE 
IN'005 
500 
.13 
'00/500 
11130 


lN12'6 
S 
RE 
lN4005 
600 
.115 
300/600 
11115 


lN12'7 
S 
RE 
IN'0Q6 
700 
.1 
200/700 
11100 


lN12.S 
S 
RE 
IN'0Q6 
SOO 
.0& 
l00/S00 
1/80 


IN1U9 
S 
RE 
IN.007 
900 
.065 
100/900 
1/65 


lN1250 
S 
RE 
IN.007 
lK 
.05 
10011 K 
1/50 


lN1251 
S 
RE 
IN'OOI 
50 
.5 
500/50 
1/500 


lN1252 
S 
RE 
IN.4002 
100 
.5 
5001100 
1/500 


lN1253 
S 
RE 
IN'003 
200 
.5 
500/200 
1/500 


lN125. 
S 
RE 
1N.OO.4 
300 
.5 
500/300 
1/500 
• 


• 


:! ~ 
IATINGS 
CHAlACT£lISTICS 


TYPE 
~ ~ 
TI 
FOR 
,D. 
VI 
I 
II 
• 
VI 
VF • IF 
I•• 
Vz • 
IZ 
TOI. 


NUMBa 
3 
IEPlACEMENT 
NEW 
u 
DESIGN 
(mWI 
(VI 
(AI 
!iA 
/ 
(VI 
(V) 
limA) 
(ns) 
(V) 
/ 
(mAl 
% 


IN1255 
S 
IE 
lN4004 
400 
.5 
500/400 
1/500 


lN1255A 
S 
IE 
lN4004 
400 
.5 
500/400 
1/500 
IN1256 
S 
RE 
lN4005 
500 
.32 
400/500 
1/320 


INI257 
S 
RE 
lN4005 
600 
.3 
300/600 
1/300 


lN1258 
S 
RE 
IN4006 
700 
.28 
200/700 
11280 
lN1259 
S 
RE 
lN4006 
800 
.27 
100/800 
11270 
lN1260 
S 
RE 
lN4007 
900 
.25 
100/900 
11250 
lN1261 
S 
RE 
lN4007 
lK 
.24 
10011 K 
1/240 


lN1262 
S 
RE 
4.5K 
.25 
2M/4.5K 
12/2SO 
lN1313 
S 
zo 
IN959A 
150 
8.75/.2 
10 
lNI313A 
S 
zo 
IN9598 
ISO 
8.75/.2 
5 
lN13U 
S 
zo 
IN961A 
ISO 
10.5/.2 
10 


lN13UA 
S 
zo 
IN9618 
ISO 
10.5/.2 
5 
lN1315 
S 
ZO 
IN963A 
ISO 
12.8/.2 
10 
lN1315A 
S 
ZO 
IN9638 
ISO 
12.8/.2 
5 
lN1316 
S 
ZO 
IN965A 
ISO 
15.7/.2 
10 


lN1316A 
S 
ZO 
IN9658 
ISO 
15.7/.2 
5 
lN1317 
S 
ZO 
lN967A 
ISO 
19/.2 
10 
lN1317A 
S 
ZO 
lN9678 
ISO 
19/.2 
5 
lN1318 
S 
ZO 
IN969A 
ISO 
23.5/.2 
10 


lN1318A 
S 
ZO 
lN9698 
ISO 
23.5/.2 
5 
lN1319 
S 
ZO 
lN971A 
ISO 
28.5/.2 
10 
lN1319A 
S 
ZO 
lN9718 
150 
28.5/.2 
5 
lNI320 
S 
ZO 
ISO 
34.5/.2 
10 


lNI320A 
S 
ZO 
ISO 
34.5/.2 
5 
lNI321 
S 
ZO 
ISO 
41/.2 
10 
lNI321A 
S 
ZO 
ISO 
41/.2 
5 
lNI322 
S 
ZO 
ISO 
48.5/.2 
10 


lN1322A 
S 
ZO 
ISO 
48.5/.2 
5 
lNI323 
S 
ZO 
ISO 
58/.2 
10 
lN1323A 
S 
ZO 
ISO 
58/.2 
5 
lN1324 
S 
ZO 
ISO 
71/.2 
10 


lN1324A 
S 
ZO 
ISO 
71/.2 
5 
lN1325 
S 
ZO 
ISO 
87/.2 
10 
lN1325A 
S 
ZO 
ISO 
87/.2 
5 
lN1326 
5 
ZO 
150 
105/.2 
10 


lN1326A 
S 
ZO 
ISO 
105/.2 
5 
lN1327 
S 
ZO 
ISO 
128/.2 
10 
lNI327A 
S 
ZO 
ISO 
128/.2 
5 
lN1329 
S 
RE 
UK 
.1 
20/ 
1.31100 


~ 
g 
RATINGS 
CHARACTERISTICS 
.. 


TYPE 
~ 
TI 
FOR 
PD 
VR 
I 
IR 
• 
VR 
VF • IF 
t" 
Vz • 
IZ 
TOI. 


NUMID 
~ 3 
REPLACEMENT 
NEW 
u 
DESIGN 
(mWI 
(VI 
(A) 
"" 
I 
(VI 
(V) 
I (mAl 
(n.) 
(VI 
I 
(mAl " 


INU06 
5 
RE 
IN4oo5 
600 
.125 
10/600 
51 


INU07 
5 
RE 
IN40D6 
800 
.125 
10/800 
5/ 


INU08 
5 
RE 
IN4oo7 
IK 
.125 
lOI1K 
51 


INU09 
5 
RE 
1.2K 
.125 
1011.2K 
51 


INUIO 
5 
RE 
UK 
.125 
1011.5K 
6.21 


INUII 
5 
RE 
1.8K 
.125 
10/1.8K 
7.51 


INI412 
5 
RE 
2K 
.125 
1012K 
6.21 


INUI3 
5 
RE 
2.4K 
.125 
1012.4K 
7.51 


INU15 
5 
5D 
lN4004 
400 
I 
21320 
1.111A 


INU25 
5 
ZD 
lN4738A 
IW 
8.2120 
5 
INU26 
5 
ZD 
1N"7 .•2A 
IW 
12120 
5 


lNU27 
5 
ZD 
IN4744A 
IW 
15110 
5 


INU28 
5 
ZD 
IN4746A 
IW 
18110 
5 


INU29 
5 
ZO 
IN4748A 
IW 
22110 
5 


INU30 
5 
ZD 
IN4750A 
IW 
2715 
5 
INU31 
5 
ZO 
lW 
68/2 
5 


INU32 
5 
ZO 
IW 
100/2 
5 
IN1433 
5 
ZD 
IW 
15011 
5 
lNU40 
5 
RE 
IN4oo3 
200 
.75 
SOOI 
1.2/750 


lNU41 
5 
RE 
IN4004 
300 
.75 
5001 
1.2/750 


INU42 
5 
RE 
IN4004 
400 
.75 
SOOI 
1.2/750 


INU43 
5 
RE 
IK 
1.6 
IMI 
II 


lNU43A 
5 
RE 
IK 
1.1 
SOOI 
1.41 


INU438 
5 
RE 
IK 
1.1 
3001 
1.$/ 


INU44 
5 
RE 
IK 
1.6 
1M/ 
II 


I NU44A 
5 
RE 
IK 
1.6 
501 
1.21 


1NU ••••• 
5 
RE 
IK 
1.6 
101 
1.21 


INU45 
5 
RE 
360 
.2 
4MI 
21 


INI446 
5 
RE 
100 
1.8 
2MI 
21 
INI447 
5 
RE 
200 
1.8 
2MI 
2/ 


lNU48 
5 
RE 
300 
1.8 
2MI 
1.4/ 


INU49 
5 
RE 
400 
1.8 
2MI 
21 


lNU50 
5 
RE 
100 
1.8 
5M1 
1.41 


INU51 
5 
RE 
200 
1.8 
5MI 
1.41 


INU52 
5 
RE 
300 
1.8 
5MI 
1.41 


INU53 
5 
RE 
400 
1.8 
5MI 
1.41 


INUU 
5 
ZD 
1N4732A 
IW 
4.7150 
5 


INU85 
5 
ZD 
IN4735A 
IW 
6.2/50 
5 
INU86 
5 
RE 
IN40D6 
500 
.5 
4oolSOO 
.551250 
lNU87 
5 
RE 
IN4oo2 
100 
.75 
3001100 
.551250 
• 


• 


z0 
RATINGS 
CHARACTERISTICS 
~ ~ 
.. ~ 
TYPE 
l!! 
TI 
FOIl 
Po 
VR 
I 
IR 
,. 
VR 
VF 
,. 
IF 
t" 
Vz 
•• 
IZ 
TOl 
C 
in 
NUMIEl 
:I 3 
REPlACEMENT 
NEW 


V 
DESIGN 
(mW) 
(V) 
(A) 
'"' 


/ 
(V) 
IV) 
/ 
(mAl 
(ns) 
(VI 
/ 
(mA) 
'" 


INU88 
S 
RE 
1N4003 
200 
.75 
300/200 
.55/250 


lNU89 
S 
RE 
IN4004 
300 
.75 
300/300 
.55/250 


lNU90 
S 
RE 
IN4004 
400 
.75 
300/400 
.55/250 


lNU91 
S 
RE 
lNAOOS 
500 
.75 
300/500 
.55/250 


INU92 
S 
RE 
lN4005 
600 
.75 
300/600 
.55/250 


lNI507 
S 
ZO 
lN4730 
750 
3.9/35 
10 


lNI507A 
S 
ZO 
lN4730A 
750 
3.9/35 
5 


lN1508 
S 
ZD 
lN4732 
750 
4.7/30 
10 


lN1508A 
S 
ZD 
lN4732A 
750 
4.7/30 
5 


lN1509 
S 
ZD 
lN4734 
750 
5.6/25 
10 


INI509A 
S 
ZD 
IN4734A 
750 
5.6/25 
5 


lN1510 
S 
ZD 
IN4736 
750 
6.8/22 
10 


IN1510A 
S 
ZD 
IN4736A 
750 
6.8/22 
5 


lN1511 
S 
ZD 
IN4738 
750 
8.2118 
10 


lN1511A 
S 
ZD 
lN4738A 
750 
8.2118 
5 


lN1512 
S 
ZD 
lN4740 
750 
10115 
10 


lN1512A 
S 
ZD 
lN4740A 
750 
10115 
5 


lN1513 
S 
ZD 
IN4742 
750 
12112 
10 


lN1513A 
S 
ZD 
IN4742A 
750 
12112 
5 


lNI5U 
S 
ZD 
lN47« 
750 
15110 
10 


lN1514A 
S 
ZD 
lN4744A 
750 
15110 
5 


lNI515 
S 
ZD 
lN4746 
750 
18/8 
10 


lN151SA 
S 
ZD 
IN4746A 
750 
18/8 
5 


lN1516 
S 
ZD 
lN4748 
750 
2216 
10 


lN1516A 
S 
ZD 
lN4748A 
750 
22/6 
5 


lNI517 
S 
ZD 
IN4750 
750 
27/5 
10 


lNI517A 
S 
ZD 
IN475DA 
750 
27/5 
5 


lN1518 
S 
ZD 
IN4730 
lW 
3.9/50 
10 


lNI518A 
S 
ZD 
IN4730A 
lW 
3.9/50 
5 
lN1519 
S 
ZD 
IN4732 
IW 
4.7/40 
10 


lN1519A 
S 
ZD 
lN4732A 
IW 
4.7/40 
5 
lN1520 
S 
ZD 
lN4734 
IW 
5.6/35 
10 


lNI520A 
S 
ZD 
IN4734A 
IW 
5.6/35 
5 
lNI521 
S 
ZD 
lN4736 
IW 
6.8/30 
10 
lN1521A 
S 
ZD 
lN4736A 
lW 
6.8/30 
5 


lN1522 
S 
ZD 
lN4738 
lW 
8.2/25 
10 


lN1522A 
S 
ZD 
IN4738A 
lW 
8.2125 
5 
lN1523 
S 
ZD 
IN4740 
lW 
10/20 
10 


lN1523A 
S 
ZD 
lN4740A 
lW 
10/20 
5 


lN1524 
S 
ZD 
IN4742 
lW 
12115 
10 


;( ~ 
RATINGS 
CHARACTERISTICS 
;:: 
ii 
eu 
TYPE 
I!! ~ 
TI 
FOR 
Po 
VR 
I 
IR 
lIP VR 
VF • IF 
I" 
Vz 
lIP 
IZ 
TO!. 
e 
NUMIER 
:Ii 
REPLACEMENT 
NEW 
:5 
DESIGN 
(mW) 
(V) 
(A) 
j<A 
I 
(V) 
(VI - 
I (mAl 
(ns) 
(V) 
I 
(mAl " 
u 


lN152.A 
5 
10 
IN.7.2A 
lW 
12115 
5 
lN1525 
5 
10 
IN.7';'; 
1W 
15113 
10 
lN1525A 
5 
10 
IN.7';';A 
lW 
15113 
5 
lN1526 
5 
10 
IN.7'6 
lW 
11110 
10 


lN1526A 
5 
10 
IN.7'6A 
IW 
11110 
5 
lN1527 
5 
10 
IN.7'7 
lW 
22/9 
10 
lNI527A 
5 
10 
IN'7'7A 
lW 
22/9 
5 
lNl528 
5 
10 
IN.7.8 
lW 
2717 
10 


lNI528A 
5 
10 
IN.7'8A 
IW 
2717 
5 
lNI537 
5 
RE 
50 
1.6 
501 
1.51 


lNI538 
5 
RE 
100 
1.6 
501 
1.51 


lN1539 
5 
RE 
150 
1.6 
501 
1.51 


lN15.0 
5 
RE 
200 
1.6 
501 
1.51 


lN15.1 
5 
RE 
300 
1.6 
501 
1.51 


lN15.2 
5 
RE 
.00 
1.6 
501 
1.51 


lN15'3 
5 
RE 
500 
1.6 
501 
1.51 


lN15';'; 
5 
RE 
600 
1.6 
501 
1.51 


1N1551 
5 
RE 
100 
1 
110'1 
1..1 


IN1552 
5 
RE 
200 
I 
110'1 
1.41 


lN1553 
5 
RE 
300 
I 
110'1 
1../ 


lN155. 
5 
RE 
.00 
1 
110'1 
1.41 


lN1555 
5 
RE 
500 
1 
110'1 
1..1 


lN1556 
5 
RE 
100 
.75 
110'1 
1..1 


IN1557 
S 
RE 
200 
.75 
110'1 
1..1 


lN1558 
5 
RE 
300 
.75 
110'1 
1";1 


IN1559 
5 
RE 
.00 
.75 
110'1 
1..1 


IN1560 
5 
RE 
500 
.75 
110'1 
1..1 


lN1561 
G 
50 
IN.305 
25 
25120 
.• 112 


lN1562 
G 
50 
IN'305 
25 
25120 
.• /8 
lN1563 
5 
RE 
T10382 
100 
1 
3/100 
1.51500 
lN1563A 
5 
RE 
TI0382 
100 
1.5 
3/100 
1.51500 
lN1564 
5 
RE 
TI0383 
200 
1 
3/200 
1.51500 


lNI564A 
5 
RE 
TI0383 
200 
1.5 
3/200 
1.51500 
lN1565 
5 
RE 
T10384 
300 
1 
3/300 
1.51500 
lN1565A 
5 
RE 
TI038. 
300 
1.5 
3/300 
1.51500 
lN1566 
5 
RE 
T1038. 
.00 
1 
3/.00 
1.51500 


lNI566A 
5 
RE 
T1038. 
.00 
1.5 
3/.00 
1.51500 
lN1567 
5 
RE 
TI0385 
500 
I 
51500 
1.21500 
lN1567A 
S 
RE 
TI0385 
500 
1.5 
3/500 
1.51500 
lN1568 
5 
RE 
TI0385 
600 
1 
51600 
1.21500 
• 


- 


z0 
RATINGS 
CHARACTERISTICS 
c.: 
;:: 
'" 
m 
u 
TI 
I 
'R 
Vz 
IZ 
TOl 
TYPE 
ii: 
FOR 
Po 
VR 
Ii> 
VR 
V, 
Ii> 
" 
tn- 
•• 
NUMBER 
C 
;;; 


REPLACEMENT 
NEW 
:Ii ; 
u 
DESIGN 
(mW) 
IV} 
IA} 
J'A 
I 
(V) 
(V) 
limA) 
(ns) 
(V) 
I 
(mA) 
'" 


lN1568A 
5 
RE 
TI0385 
600 
1.5 
3/600 
1.5/500 


lN1577 
5 
RE 
300 
3.5 
51 
1.51 


lN1578 
S 
RE 
'00 
3.5 
51 
1.51 


lN1579 
5 
RE 
500 
3.5 
51 
1.51 


lN1580 
5 
RE 
600 
3.5 
51 
1.51 


lN1581 
5 
RE 
SO 
3 
5MI 
1.51 


lN1582 
5 
RE 
100 
3 
5MI 
1.51 


lN1583 
5 
RE 
200 
3 
5MI 
1.51 


lN1S8~ 
5 
RE 
300 
3 
5MI 
1.51 


lN1585 
5 
RE 
.00 
3 
5MI 
1.51 


IN1586 
5 
RE 
500 
3 
5MI 
1.51 


IN1587 
5 
RE 
600 
3 
5MI 
1.51 


INI612 
5 
RE 
50 
5 
1.5 II OA 


lN1612A 
5 
RE 
50 
5 
1.1/6A 


lN1612R 
5 
RE 
50 
7 
.711 A 


lN1613 
5 
RE 
100 
5 
1.5 II OA 


lN1613A 
5 
RE 
100 
5 
1.1/6A 


IN1613R 
5 
RE 
100 
7 
.U1A 


lNI6U 
5 
RE 
200 
5 
1.5110A 
lN16UA 
5 
RE 
200 
5 
1.1/6A 


lN16UR 
5 
RE 
200 
7 
.7/1A 


lN1615 
5 
RE 
'00 
5 
1.5 II OA 


lN1615A 
5 
RE 
'00 
5 
1.1/6A 


lN1615R 
5 
RE 
'00 
7 
.7/1A 


lN1616 
5 
RE 
600 
5 
1.5 II OA 


lN1616A 
5 
RE 
600 
5 
1.1/6A 


lN1616R 
5 
RE 
600 
7 
.711 A 


lN1617 
5 
RE 
100 
1.5 
1.21 


lN1618 
5 
RE 
200 
1.5 
1.21 


lN1619 
5 
RE 
300 
1.5 
1.21 


lN1620 
5 
RE 
'00 
1.5 
1.21 


lN1644 
5 
RE 
IN4COI 
50 
.25 
400/50 
.5/250 


lNI645 
5 
RE 
lN4002 
100 
.25 
.001100 
.5/250 


lN16-46 
5 
RE 
IN4003 
150 
.25 
3001150 
.5/250 


IN1647 
5 
RE 
lN4003 
200 
.25 
300/200 
.5/250 


INI648 
5 
RE 
IN4004 
250 
.25 
300/250 
.5/250 


lN1649 
5 
RE 
lN4004 
300 
.25 
300/300 
.5/250 


lN1650 
5 
RE 
IN''OO.4 
350 
.25 
300/350 
.5/250 


lN1651 
5 
RE 
lN4004 
400 
.25 
300/.00 
.5/250 


lN1652 
5 
RE 
lN4005 
500 
.25 
3001500 
.5/250 


z 
;/ ~ 
RATINGS 
CHARACTERISTICS 
~ u 
TYPE 
u: 
TI 
FOR 
PD 
VR 
I 
IR 
<Ii>VR 
VF 
<Ii> IF 
I" 
Vz • 
IZ 
TO!. 


NUMBER 
~ ~ 
REPLACEMENT 
NEW 
u 
DESIGN 
ImW) 
IVI 
(A) 
p.A 
I 
(VI 
(V) 
limA) 
In'l 
(V) 
I 
ImA) 
'" 


lN1653 
5 
RE 
lN4oo5 
600 
.25 
300/600 
.5/250 


lN1692 
5 
RE 
lN4oo2 
100 
.25 
5001100 
.6/250 


lN1693 
5 
RE 
lN4oo3 
200 
.25 
500/200 
.6/250 


IN1694 
5 
RE 
lN4oo4 
300 
.25 
500/300 
.6/250 


IN1695 
5 
RE 
lN4004 
400 
.25 
5001400 
.6/250 


lN1696 
5 
RE 
lN4oo5 
500 
.6 
5001500 
.6/250 


lN1697 
5 
RE 
IN''OOS 
600 
.6 
500/600 
.6/250 


lN1698 
5 
RE 
6.6K 
.062 
33/68 


lN1699 
5 
RE 
10K 
.058 
37/58 


lNI700 
5 
RE 
12K 
.05 
45150 


lNI701 
5 
RE 
lN4oo1 
50 
.3 
200150 
1.31300 


lNI702 
5 
RE 
lN4oo2 
100 
.3 
2001100 
1.3/300 


lN1703 
5 
RE 
lN4oo3 
200 
.3 
200/200 
1.31300 


lN1704 
5 
RE 
lN4oo4 
300 
.3 
200/300 
1.31300 


lN1705 
5 
RE 
lN4oo4 
400 
.3 
2001400 
1.31300 


lN1706 
5 
RE 
lN4oo5 
500 
.3 
2001500 
1.31300 


lN1707 
5 
RE 
lN4oo1 
50 
.5 
200150 
1.1/500 


lN1708 
5 
RE 
lN4oo2 
100 
.5 
2001100 
1.1/500 


lN1709 
5 
RE 
lN4oo3 
200 
.5 
200/200 
1.1/500 


lN1710 
5 
RE 
lN4oo4 
300 
.5 
200/300 
1.11500 


lN1711 
5 
RE 
IN4004 
400 
.5 
2001400 
1.1/500 


lN1712 
5 
RE 
IN4oo5 
500 
.5 
2001500 
1.1/500 


lN1730 
5 
RE 
IN4oo7 
lK 
.2 
lOIlK 
51100 


lN1730A 
5 
RE 
lN4oo7 
IK 
.35 
ll1K 
3/400 


lN1731 
5 
RE 
UK 
.2 
101l.5K 
51100 


lN1731A 
5 
RE 
UK 
.35 
111.5K 
3/400 


lN1732 
5 
RE 
2K 
.2 
10/2K 
91100 


lNI732A 
5 
RE 
2K 
.5 
1/2K 
3/400 


lN1733 
5 
RE 
3K 
.15 
10/3K 
121100 


IN1733A 
5 
RE 
3K 
.5 
1/3K 
6/400 


lN1734 
5 
RE 
5K 
.1 
lOl5K 
181100 


lN1734A 
5 
RE 
5K 
.5 
1/SK 
8/400 


lNI735 
5 
RD 
200 
6.217.5 
5 


lN1736 
5 
RD 
400 
12.417.5 
5 


lN1736A 
5 
RD 
400 
12.417.5 
5 


lN1737 
5 
RD 
600 
18.6/7.5 
5 


lNI737A 
5 
RD 
600 
18.6/7.5 
5 


lN1738 
5 
RD 
800 
14.8/7.5 
5 


lNI738A 
5 
RD 
800 
24.8/7.5 
5 


lN1739 
5 
RD 
lW 
31/7.5 
5 • 


- 


~ ~ 
RATINGS 
CHARACTERISTICS 
•• 
TYPE 
l!! ~ 
TI 
FOR 
PD 
VR 
I 
IR 
qp VR 
VF 
qp 
IF 
I" 
Vz 
qp 
IZ 
TOL 
.. 
3 
NUMBER 
~ 
REPLACEMENT 
NEW 


V 
DESIGN 
(mW) 
(V) 
(AI 
,.A 
I 
(VI 
(VI 
l(mA) 
(n5) 
(VI 
I 
(mA) " 


lN1739A 
S 
10 
lW 
31/7.5 
5 


lN17 .•0 
S 
10 
1.2W 
37.217.5 
5 


lN17 .•0A 
S 
10 
1.2W 
37.217.5 
5 


lN17 .•1 
S 
10 
I. .•W 
"3."17.5 
5 


!N17 .•1A 
S 
10 
I. .•W 
.•3..•17.5 
5 


lN17 .•2 
S 
10 
1.6W 
.•9.6/7.5 
5 


lN17"2A 
S 
10 
1.6W 
"9.6/7.5 
5 


lN17 .•5 
S 
IE 
1.5K 
.38 
2511.5K 
15/600 


lN17"6 
S 
IE 
1.5K 
..•.. 
25/1.5K 
7.51700 
lN17 .•7 
S 
RE 
1.8K 
.36 
25/1.8K 
18/600 
lN17 .•8 
S 
IE 
1.8K 
..•2 
25/1.8K 
91700 
lN17 .•9 
S 
IE 
2."K 
.32 
2512."K 
2.•/600 


lNl7S0 
S 
IE 
2.4K 
.38 
2512."K 
12/600 
lN1751 
S 
IE 
3.6K 
.37 
25/3.6K 
27/600 
lN1752 
S 
IE 
3.6K 
.36 
25/3.6K 
181600 
lN1753 
S 
IE 
".8K 
.38 
251".8K 
36/600 


lN175" 
S 
IE 
".8K 
.37 
251".8K 
2.•/600 


lN1755 
S 
IE 
6K 
.33 
25/6K 
.•5/500 


lN1756 
S 
RE 
6K 
..•1 
25/6K 
30/600 
lN1757 
S 
IE 
7.2K 
.33 
2517.2K 
5.•/500 


lN1758 
S 
IE 
7.2K 
.38 
2517.2K 
36/600 
lN1759 
S 
IE 
8K 
.29 
25/8K 
601 .•00 


IN1760 
S 
IE 
12K 
.29 
25112K 
60/ .•00 


lN1761 
S 
IE 
UK 
.3" 
2511"K 
52/500 


lN1762 
S 
IE 
16K 
.29 
25/16K 
60/-400 
lN1763 
S 
IE 
T1038" 
.•00 
.5 
1001 
31 


lN1763A 
S 
IE 
T1038.• 
.•00 
1 
5001 
1.21 


lN176-4 
S 
IE 
110385 
500 
.5 
1001 
31 


lN176-4A 
S 
IE 
TI0385 
500 
1 
5001 
1.21 


lNI765 
S 
ZO 
IN .•73 .• 
lW 
5.6/100 
10 
lN1765A 
S 
ZO 
IN .•73 .•A 
lW 
5.6/100 
5 


lN1766 
S 
ZO 
IN .•7J5 
lW 
6.2/100 
10 


lN1766A 
S 
ZO 
IN .•735A 
lW 
6.2/100 
5 
lN1767 
S 
zo 
IN .•7J6 
lW 
6.8/100 
10 
lN1767A 
S 
ZO 
IN .•736A 
lW 
6.81100 
S 
lN1768 
S 
ZO 
IN''737 
lW 
7.51100 
10 


lN1768A 
S 
ZO 
IN .•7J7A 
lW 
7.5/100 
5 
lN1769 
S 
ZO 
IN .•738 
lW 
8.2/100 
lD 
lN1769A 
S 
ZO 
IN .•738A 
lW 
8.2/100 
5 
lNl770 
S 
ZO 
IN .•739 
lW 
9.1/50 
10 


z 
~ ~ 
RATINGS 
CHARACTERISTICS 
.. 


TYPE 
~ ~ 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF 
• 
IF 
'n 
Vz • 
IZ 
TOL 
NUMBER 
~ 
REPLACEMENT 
NEW 
u 
DESIGN 
ImWI 
(V) 
(A) 
j'A 
I 
(V) 
(V) 
limA) 
(ns) 
(V) 
I 
(mAl 
% 


INI770A 
S 
ZO 
IN4739A 
IW 
9.1/50 
5 
INI771 
S 
zo 
IN4740 
IW 
10150 
10 
INI771A 
5 
ZO 
IN4740A 
IW 
10150 
5 
INI772 
5 
zo 
1N474 I 
IW 
11/50 
10 


INl772A 
5 
zo 
lN4741A 
IW 
11/50 
5 
INI77J 
5 
ZO 
IN4742 
IW 
12/50 
10 
INl773A 
5 
zo 
IN4742A 
IW 
12150 
5 
INI774 
5 
zo 
IN4743 
IW 
13/50 
10 


INI774A 
5 
ZO 
IN4743A 
IW 
13/50 
5 
lNI775 
5 
ZO 
lN4744 
IW 
15/50 
10 
INI775A 
5 
zo 
IN4744A 
IW 
15/50 
5 
INl776 
5 
ZO 
IN4745 
IW 
16/50 
10 


INI776A 
5 
ZO 
IN4745A 
IW 
16/50 
5 
INI777 
5 
ZO 
IN4746 
lW 
18/50 
10 
INl777A 
5 
ZO 
IN4746A 
lW 
18/50 
5 
INl778 
5 
ZO 
IN4747 
IW 
20/15 
10 


lNl778A 
5 
ZO 
IN4747A 
lW 
20/15 
5 
lNI779 
5 
ZO 
IN4748 
lW 
22/15 
10 
INI779A 
5 
ZO 
IN4748A 
IW 
22/15 
5 
lNI780 
5 
ZO 
IN4749 
IW 
24/15 
10 


lNI780A 
5 
ZO 
IN4749A 
IW 
24/15 
5 


INI781 
5 
ZO 
IN4750 
IW 
27/15 
10 
INI781A 
5 
ZO 
IN4750A 
IW 
27/15 
5 
INI782 
5 
ZO 
IN4751 
IW 
30/15 
10 


lNI782A 
5 
ZO 
IN4751A 
IW 
30/15 
5 
IN1783 
5 
ZO 
lN4752 
IW 
33/15 
10 
IN1783A 
5 
ZO 
lN4752A 
IW 
33/15 
5 
lNI784 
5 
ZO 
IW 
36/15 
10 


lNI734A 
5 
ZO 
lW 
36/15 
5 
lNI785 
5 
ZO 
IW 
39/15 
10 
lNI785A 
5 
ZO 
lW 
39/15 
5 


lNI786 
5 
ZO 
IW 
43/15 
10 


INI786A 
5 
ZO 
lW 
43/15 
5 
IN1787 
5 
ZO 
lW 
47/15 
10 
IN1787A 
5 
ZO 
IW 
47/15 
5 


INI788 
5 
ZO 
lW 
SIllS 
10 


lNI788A 
5 
ZO 
IW 
51/15 
5 
lNI789 
5 
ZO 
IW 
56/15 
10 
lNI789A 
5 
ZO 
IW 
56/15 
5 


lN1790 
5 
ZO 
IW 
6215 
10 - 


- 


i 
g 
RATINGS 
CHAIACTEIISTICS 
.. 
TYPE 
~ 
TI 
FOR 
'0 
VI 
I 
II 
G!' VI 
Vf 
•• 
If 
t•• 
Vz • 
IZ 
TOI. 


NUMBER ~ 3 
IS'lACEMENT 
NEW 
u 
DESIGN 
(mW) 
(VI 
(AI 
j'A 
/ 
(VI 
(V) 
lImA) 
(MI 
(V) 
/ 
(mAl 
'" 


IN1790A 
5 
10 
lW 
62/5 
5 


lNI791 
5 
10 
IW 
68/5 
10 


INI791A 
5 
10 
lW 
68/5 
5 


lN1792 
5 
10 
IW 
75/5 
10 


lN1792A 
5 
10 
lW 
75/5 
5 


lN1793 
5 
10 
lW 
82/5 
10 


lN1793A 
5 
10 
lW 
82/5 
5 
lN1794 
5 
10 
lW 
91/5 
10 


lN1794A 
5 
10 
lW 
91/5 
5 
lN1795 
5 
10 
lW 
100/5 
10 
lN1795A 
5 
10 
lW 
100/5 
5 
lN1796 
5 
10 
lW 
110/5 
10 


lN1796A 
5 
10 
lW 
110/5 
5 
lN1797 
5 
10 
lW 
120/5 
10 
lN1797A 
5 
10 
lW 
120/5 
5 


lN1798 
5 
10 
lW 
130/5 
10 


lN1798A 
5 
10 
lW 
130/5 
5 


lN1799 
5 
10 
lW 
ISO/5 
10 
lNI799A 
5 
10 
lW 
ISO/5 
5 
lN1800 
5 
10 
lW 
160/5 
10 


lN1800A 
5 
10 
lW 
160/5 
5 
lN1801 
5 
10 
lW 
180/5 
10 
lN1801A 
5 
10 
lW 
180/5 
5 
lN1802 
5 
10 
lW 
200/5 
10 


lN1802A 
5 
10 
lW 
200/5 
5 
lN1839 
5 
IE 
6.8 
.085 
.5/6.8 
I/SO 


lN1UO 
5 
IE 
10 
.077 
.5/10 
1/35 
lN1Ul 
5 
IE 
15 
.063 
.5/15 
1/23 


lN1U2 
5 
IE 
22 
.05 
.1/22 
1/12 
lN1843 
5 
IE 
33 
.04 
.1/33 
1/7 
lN1U4 
5 
IE 
47 
.03 
.1/47 
1/4.5 
IN1U5 
5 
IE 
68 
.023 
1/68 
1/2.7 


IN1U6 
5 
IE 
100 
.016 
1/100 
111.5 
lN1U7 
5 
IE 
150 
.011 
3/150 
1/1 
lN1U8 
5 
IE 
220 
.009 
5/220 
J./6.5 
lN1U9 
5 
IE 
330 
.007 
5/330 
4/3 


lN1850 
5 
IE 
470 
.006 
5/470 
4/2 
lN1851 
5 
IE 
6.8 
.085 
.5/6.8 
I/SO 
lN1852 
5 
IE 
10 
.077 
.5/10 
1/35 
lN1853 
5 
IE 
15 
.063 
.5/15 
1/23 


;( ~ 
RATINGS 
CHARACTERISTICS 
~ ~ 
TYPE 
~ 
TI 
FOR 
PD 
VR 
I 
IR 
•• VR 
Vf 
•• 
If 
'" 
Vz 
•• 
IZ 
TOI. 
• 3 
NUMBER 
2: 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(VI 
(AI 
pol 
/ 
(VI 
(V) 
lImA) 
(ns) 
(VI 
/ 
(mA) 
'" 


lN1854 
S 
RE 
22 
.05 
.1/22 
1/12 
lN1855 
S 
RE 
33 
.04 
.1/33 
1/7 
lN1856 
S 
RE 
47 
.03 
.1/47 
1/4.5 
lN1857 
S 
RE 
68 
.023 
1/68 
1/2.7 


lN1858 
S 
RE 
100 
.016 
11100 
1/1.5 


lNI859 
S 
RE 
150 
.011 
31150 
1/1 


lN1860 
S 
RE 
220 
.009 
5/220 
4/6.5 
lN1861 
S 
RE 
330 
.007 
5/330 
4/3 


lN1862 
S 
RE 
470 
.006 
5/J.70 
4/2 
lN1863 
S 
RE 
6.8 
.085 
.5/6.8 
1/50 
lN1864 
S 
RE 
10 
.077 
.5/10 
1/35 
lN1865 
S 
RE 
15 
.063 
.5115 
1/23 


lN1866 
S 
RE 
22 
.05 
.1/22 
1/12 
lN1867 
S 
RE 
33 
.04 
.1/33 
1/7 
lNI868 
S 
RE 
47 
.03 
.1/47 
1/4.5 


lNI869 
S 
RE 
68 
.023 
1/68 
1/2.7 


lN1870 
S 
RE 
100 
.016 
11100 
1/1.5 
lN1871 
S 
RE 
150 
.011 
3/150 
111 
lN1872 
S 
RE 
220 
.009 
5/220 
4/6.5 
lN1873 
S 
RE 
330 
.007 
5/330 
4/3 


lN1874 
S 
RE 
470 
.006 
5/470 
4/2 
lN1875 
S 
ZD 
lN4738 
lW 
8.2125 
10 
lN1875A 
S 
ZD 
lN4738A 
lW 
8.2/25 
5 
lN18758 
S 
ZD 
lW 
8.2125 
1 


lN1876 
S 
ZD 
lN4740 
lW 
10/25 
10 
lN1876A 
S 
ZD 
lN4740A 
lW 
10/25 
5 
lN18768 
S 
ZD 
lW 
10/25 
1 
lN1877 
S 
ZD 
lN4742 
lW 
12/25 
10 


lN1877A 
S 
ZD 
lN4742A 
lW 
12/25 
5 
lN18778 
S 
ZD 
IW 
12/25 
1 
lN1878 
S 
ZD 
lN4744 
lW 
15/25 
10 
lN1878A 
S 
ZD 
lN4744A 
lW 
15/25 
5 


INI8788 
S 
ZD 
lW 
15/25 
1 
lN1879 
S 
ZD 
lN4746 
lW 
18/25 
10 
INI879A 
S 
ZD 
IN4746A 
lW 
18/25 
5 
lNI8798 
S 
ZD' 
lW 
18/25 
1 


INI880 
S 
ZD 
lN4748 
lW 
22/8 
10 
IN1880A 
S 
ZD 
lN4748A 
lW 
22/8 
5 
lN18808 
S 
ZD 
lW 
22/8 
I 
IN1881 
S 
ZD 
lN4750 
IW 
27/8 
10 -- 


- 


~ ~ 


RATINGS 
CHARACTERISTICS 
.• II 
TYPE 
l!! 
~ 


TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
V. 
•• I. 
'.,. 
VI • 
II 
TOl 
NUMBER 
~ 
REPlACEMENT 
NEW 


u 
DESIGN 
(mWI 
(V) 
{AI 
pA 
/ 
(V) 
(VI 
/ (mAl 
(ns) 
(V) 
/ 
{mAl 
% 


lN1881A 
S 
zo 
IN'750A 
IW 
27/8 
5 


lN188n 
S 
ZO 
IW 
27/8 
1 


lN1882 
S 
ZO 
IN'752 
IW 
33/8 
10 


lN1882A 
S 
ZO 
IN.752A 
lW 
33/8 
5 


IN1882B 
S 
ZO 
lW 
33/8 
1 
lNI883 
S 
zo 
lW 
39/8 
10 
1NI883A 
S 
ZO 
lW 
39/8 
5 
lNI883B 
S 
ZO 
lW 
39/8 
1 


lN188' 
S 
ZO 
lW 
.7/8 
10 
I N188.A 
S 
ZO 
lW 
.7/8 
5 
lN188.B 
S 
ZO 
lW 
.7/8 
1 
lN1885 
S 
ZO 
lW 
56/8 
10 


lN1885A 
S 
ZO 
lW 
56/8 
5 
lN1885B 
S 
ZO 
lW 
56/8 
1 
lN1886 
S 
ZO 
lW 
68/3 
10 
lN1886A 
S 
ZO 
lW 
68/3 
5 


lN1886B 
S 
ZO 
lW 
68/3 
1 


IN1887 
S 
ZO 
lW 
82/3 
10 
lN1887A 
S 
ZO 
lW 
82/3 
5 
lN1887B 
S 
ZO 
lW 
82/3 
1 


lN1888 
S 
ZO 
lW 
100/3 
10 
lN1888A 
S 
ZO 
lW 
100/3 
5 
1N1888B 
S 
ZO 
lW 
100/3 
1 
lN1889 
S 
ZO 
lW 
120/3 
10 


lN1889A 
S 
ZO 
lW 
120/3 
5 


1N1889B 
S 
ZO 
lW 
120/3 
1 


1N1890 
S 
ZO 
lW 
lSO/3 
10 
1N1890A 
S 
ZO 
lW 
150/3 
5 


IN1890B 
S 
ZO 
lW 
lSO/3 
1 
lNI907 
S 
RE 
IN.OOl 
SO 
1.5 
10/SO 
1/1 
INI908 
5 
RE 
IN.002 
100 
1.5 
10/100 
1/1 


lNl909 
S 
RE 
IN.003 
200 
1.5 
10/200 
1/1 


lNI910 
S 
RE 
1N.OO.( 
300 
1.5 
10/300 
1/1 
lN1911 
S 
RE 
1N.OO.( 
.00 
1.5 
10/.(00 
1/1 
lN1912 
S 
RE 
IN.005 
500 
1.5 
10/500 
1/1 
lN1913 
S 
RE 
IN.005 
600 
1.5 
10/600 
1/1 


lN19U 
S 
RE 
IN.D06 
700 
1.5 
10/700 
1/1 
lN1915 
S 
RE 
IN.D06 
800 
1.5 
10/800 
1/1 
lNI916 
S 
RE 
IN.007 
900 
1.5 
10/900 
1/1 
lNI917 
S 
RE 
50 
• 
10/50 
1/1 


~ 
RATINGS 
CHARAC1UIS1ICS 


TYI'f 
~ ~ 
n 
FOR 
Po 
VI 
I 
II 
• 
VI 
VF 
• 
IF 
I•• 
VI • 
Iz 
101. 


NUMBER .. 3 
IEPlACEMENT 
NEW 
:IE 
u 
DESIGN 
(mW) 
(V) 
IAI 
,.A 
/ 
(V) 
(V) 
limA) 
(0$1 
(V) 
/ 
(mA) 
% 


lN1918 
S 
IE 
100 
4 
10/100 
1/1 
lN1919 
S 
IE 
200 
4 
10/200 
1/1 
lN1920 
S 
IE 
300 
4 
10/300 
1/1 
lN1921 
S 
IE 
400 
4 
10/400 
1/1 


lN1922 
S 
IE 
500 
4 
10/500 
1/1 
lN1923 
S 
IE 
600 
4 
10/600 
1/1 
lN1924 
S 
IE 
700 
4 
10/700 
1/1 
lN1925 
S 
IE 
800 
4 
10/800 
1/1 


lN1926 
S 
IE 
900 
4 
10/900 
1/1 
lN1927 
S 
ZO 
lN5228A 
200 
3.9/5 
10 
lN1927A 
S 
ZO 
1N52288 
200 
3.9/5 
5 
lN19278 
S 
ZO 
200 
3.9/5 
1 


lN1928 
S 
ZO 
lN5230A 
200 
4.7/5 
10 
lNl928A 
S 
ZO 
lN52308 
200 
4.7/5 
5 
lN19288 
S 
ZO 
200 
4.7/5 
1 
lN1929 
S 
ZO 
lN5232A 
200 
5.6/5 
10 


lN1929A 
S 
ZO 
lN52328 
200 
5.6/5 
5 
lN19298 
S 
ZO 
200 
5.6/5 
1 


IN1930 
S 
ZO 
lN5235A 
200 
6.8/5 
10 
lN1930A 
S 
ZO 
lN52358 
200 
6.8/5 
5 


lN19308 
S 
ZO 
200 
6.8/5 
1 
lN1931 
S 
ZO 
lN5237A 
200 
8.2/5 
10 
lN1931A 
S 
ZO 
lN52378 
200 
8.2/5 
5 
lN19318 
S 
ZO 
200 
8.2/5 
1 


lN1932 
S 
ZO 
lN5240A 
200 
10/5 
10 
lNI932A 
S 
ZO 
lN5240B 
200 
10/5 
5 
lN19328 
5 
ZO 
200 
10/5 
1 
lN1933 
S 
ZO 
lN5242A 
200 
12/1 
10 


lN1933A 
S 
ZO 
lN52428 
200 
12/1 
5 
lN19338 
S 
ZO 
200 
12/1 
1 
lN1934 
S 
ZO 
lN5245A 
200 
15/1 
10 
lN1934A 
S 
ZO 
lN52458 
200 
15/1 
5 


lN19348 
S 
ZO 
200 
15/1 
1 
lN1935 
S 
ZO 
lN5248A 
200 
18/1 
10 
lN1935A 
S 
ZO 
lN52488 
200 
18/1 
5 
lN19358 
S 
ZO 
200 
18/1 
1 


lN1936 
S 
ZO 
lN5251A 
200 
22/1 
10 
lN1936A 
S 
ZO 
lN52518 
200 
22/1 
5 
lN19368 
S 
ZO 
200 
22/1 
1 
lN1937 
S 
ZO 
lN5254A 
200 
27/1 
10- 


- 


z 
;;1 
Q 
RATINGS 
CHARACTERISTICS 
•• • 
TYPE 
~ ~ 
TI 
FOR 
PD 
VR 
I 
IR 
• 
VR 
VF • IF 
'" 
Vz • 
IZ 
TO!. 


0; 
NUMIU 
~ 3 
REPlACEMENT 
NEW 


u 
DESIGN 
ImW) 
IVI 
IA) 
•... 
/ 
IV) 
(V) 
/lmA) 
(nl) 
IV) 
/ 
(mA) " 


lN1937A 
S 
ZD 
1N52548 
200 
27/1 
5 


lN19378 
S 
ZD 
200 
27/1 
1 


lN1938 
S 
ZD 
IN5257A 
200 
33/.2 
10 
lN1938A 
S 
ze 
IN52578 
200 
33/.2 
5 


lN19388 
S 
ze 
200 
33/.2 
1 


lN1939 
S 
ze 
200 
39/.2 
10 
lN1939A 
S 
ze 
200 
39/.2 
5 


lN19398 
S 
ze 
200 
39/.2 
1 


lN1940 
S 
ze 
200 
47/.2 
10 
lNI940A 
S 
ze 
200 
47/.2 
5 


INI9408 
S 
ze 
200 
47/.2 
1 
lN1941 
S 
ZD 
200 
56/.2 
10 


IN1941A 
S 
ze 
200 
56/.2 
5 


lNI9418 
S 
ze 
200 
56/.2 
1 
INI942 
S 
ze 
200 
68/.2 
10 
lN1942A 
S 
ze 
200 
68/.2 
5 


lN19428 
S 
ze 
200 
68/.2 
1 


lN1943 
S 
ze 
200 
82/.2 
10 
INI943A 
S 
ZD 
200 
82/.2 
5 
lNI9438 
S 
ze 
200 
82/.2 
1 


lN19 •• 
S 
ze 
200 
100/.2 
10 


lNI9"A 
S 
ze 
200 
100/.2 
5 


lN19 •• 8 
S 
ze 
200 
100/.2 
1 


lN19.4S 
S 
ze 
200 
120/.2 
10 


lN1945A 
S 
ze 
200 
120/.2 
5 


lN19458 
S 
ze 
200 
120/.2 
1 


lN1946 
S 
ze 
200 
150/.1 
10 


lN1946A 
S 
ze 
200 
150/.1 
5 


lN19468 
S 
ze 
200 
150/.1 
1 
lN1947 
S 
ze 
200 
180/.1 
10 


lN1947A 
S 
ze 
200 
180/.1 
5 


lN19478 
S 
ze 
200 
180/.1 
1 


lN1948 
S 
ze 
200 
220/.1 
10 
IN1948A 
S 
ze 
200 
220/.1 
5 
INI9488 
S 
ze 
200 
220/.1 
1 


lN1949 
S 
ze 
200 
270/.1 
10 


lN1949A 
S 
ze 
200 
270/.1 
5 


lN19498 
S 
ze 
200 
270/.1 
1 


lN1950 
S 
ze 
200 
330/.1 
10 
lNI950A 
S 
ze 
200 
330/.1 
5 


z 
~ 
Q 
RATINGS 
CHARACTI'RISTICS 
C 


TYPE ! ~ 
TI 
FOR 
PD 
VR 
I 
'R 
@ 
VR 
VF 
~ IF 
I" 
Vz 
•• 
IZ 
TOl 


NUMBER 
:E ~ 
REPlACEMENT 
NEW 
u 
DESIGN 
ImWI 
IV) 
(AI 
p.A 
I 
(VI 
(V) 
I (mAl 
(ns) 
(VI 
I 
ImAI 
% 


lN1950B 
S 
ZD 
200 
330/.1 
1 


lN1951 
S 
ZD 
200 
3901.1 
10 


INI951A 
S 
ZD 
200 
3901.1 
5 


INI951B 
S 
ZD 
200 
3901.1 
I 


INI952 
S 
ZD 
200 
_70/.1 
10 


INI952A 
S 
ZD 
200 
_70/.1 
5 


INI952B 
S 
ZD 
200 
_70/.1 
I 


INI953 
S 
ZD 
200 
560/.1 
10 


lNI953A 
S 
ZD 
200 
560/.1 
5 


INI953B 
S 
ZD 
200 
560/.1 
1 


lN195_ 
S 
ZD 
I N5228A 
_00 
3.915 
10 


lN195_A 
S 
ZD 
1N5228B 
_00 
3.915 
5 


INI95_B 
S 
ZO 
_00 
3.915 
I 


INI955 
S 
ZO 
IN5230A 
_00 
_.715 
10 


INI955A 
S 
ZO 
IN5230B 
_00 
_.715 
5 


INI955B 
S 
ZO 
_00 
_.715 
1 


INI956 
S 
ZO 
lN52J2A 
_00 
5.6/5 
10 


INI956A 
S 
ZO 
I N5232B 
_00 
5.6/5 
5 


INI956B 
S 
ZD 
_00 
5.615 
I 


INI957 
S 
ZO 
IN5235A 
_00 
6.8/5 
10 


INI957A 
S 
ZO 
I N5235B 
_00 
6.815 
5 


lNI957B 
S 
ZO 
_00 
6.8/5 
1 


INI958 
S 
ZD 
lN5237A 
_00 
B.215 
10 


INI95BA 
S 
ZO 
I N5237B 
_00 
8.215 
5 


INI958B 
S 
ZO 
_00 
8.215 
1 


IN1959 
S 
ZO 
IN52_0A 
_00 
1015 
10 


lNI959A 
S 
ZO 
1N52_0B 
_00 
1015 
5 


lNI959B 
S 
ZD 
_00 
1015 
I 


lNI960 
S 
ZO 
IN52_2A 
_00 
1211 
10 


lN1960A 
S 
ZO 
lN5U28 
_00 
12/1 
5 


IN1960B 
S 
ZO 
_00 
12/1 
I 


IN1961 
S 
ZD 
IN52_5A 
_00 
15/1 
10 


INI961A 
S 
ZD 
lN52.4SB 
_00 
15/1 
5 
INI961B 
S 
ZO 
_00 
15/1 
I 


INI962 
S 
ZO 
lN52_8A 
_00 
18/1 
10 


lNI962A 
S 
ZO 
I N52_8B 
_00 
1811 
5 


INI962B 
S 
ZO 
_00 
18/1 
I 


INI963 
S 
ZO 
IN5251A 
_00 
22/1 
10 


INI963A 
S 
ZO 
lNS2S18 
_00 
22/1 
5 
INI963B 
S 
ZO 
_00 
2211 
I • 


- 


:;/ ~ 
RATINGS 
CHARACmUSTICS 


TYPE I~ 
TI 
FOR 
Po 
VR 
I 
IR 
,. 
VR 
VF • IF 
t" 
Vz • 
IZ 
TOI. 


NUMIBt 
3 
REPlACEMENT 
NfW 
u 
DESIGN 
(mW) 
(V) 
(A) 
,.A 
/ 
(V) 
(VI 
lImA) 
(ns) 
(VI 
/ 
(mA) 
'" 


lN19()'( 
S 
ZO 
lN5254A 
400 
27/1 
10 
1NI9().(A 
S 
ZO 
1N5254& 
400 
27/1 
5 
lNI9().(& 
S 
ZO 
4DD 
27/1 
1 


lNI965 
S 
ZO 
lN5257A 
400 
33/.2 
10 


lN1965A 
S 
ZO 
lN5257& 
400 
33/.2 
5 


lN1965& 
S 
ZO 
400 
33/.2 
1 


lN1966 
S 
ZO 
400 
39/.2 
10 


INI966A 
S 
ZO 
400 
39/.2 
5 


lNI966& 
S 
ZO 
400 
39/.2 
I 


IN1967 
S 
ZO 
400 
47/.2 
10 


lN1967A 
S 
ZO 
400 
47/.2 
5 


lN1967& 
S 
ZO 
400 
47/.2 
1 


lN1968 
S 
ZO 
400 
56/.2 
10 


lN196&A 
S 
ZO 
400 
56/.2 
5 


lN1968& 
S 
ZO 
400 
56/.2 
1 


lN1969 
S 
ZO 
400 
68/.2 
10 


lN1969A 
S 
ZO 
400 
68/.2 
5 
lN1969& 
S 
ZO 
400 
68/.2 
1 
lN1970 
S 
ZO 
400 
82/.2 
10 


lNI970A 
S 
ZO 
400 
82/.2 
5 


lN1970& 
S 
ZO 
400 
82/.2 
1 


INI971 
S 
ZO 
400 
100/.1 
10 
lNI971A 
S 
ZO 
400 
100/.1 
5 
lN1971a 
S 
ZO 
400 
100/.1 
I 


lN1972 
S 
ZO 
400 
120/.1 
10 


lN1972A 
S 
ZO 
400 
120/.1 
5 
lNI972& 
S 
ZO 
400 
120/.1 
1 
lN1973 
S 
ZO 
400 
150/.1 
10 


lN1973A 
S 
ZO 
400 
150/.1 
5 
lN1973& 
S 
ZO 
400 
150/.1 
1 
IN1974 
S 
ZO 
400 
180/.1 
10 
IN1974A 
S 
ZO 
400 
180/.1 
5 


IN1974& 
S 
ZO 
400 
180/.1 
1 
IN1975 
S 
ZO 
400 
200/.1 
10 
lN1975A 
S 
ZO 
400 
200/.1 
5 
IN1975& 
S 
ZO 
400 
200/.1 
1 


lN1976 
S 
ZO 
400 
270/.1 
10 
IN1976A 
S 
ZO 
400 
270/.1 
5 
lN1976& 
S 
ZO 
400 
270/.1 
1 
INI977 
S 
ZO 
400 
330/.1 
10 


~ ! 
••••TINGS 
CHARACTERISTICS 
;:• 
TYPE ! ~ 
TI 
FOR 
PD 
VR 
I 
IR 
IP VR 
VF • IF 
I" 
Vz • 
Iz 
TO!. 


NUMBER 
~ 3 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
IV) 
(A) 
"" 


I 
(V) 
(V) 
I (mA) 
Ins) 
(V) 
I 
(mAl " 


IN1977A 
S 
ZD 
~OO 
330/.1 
5 
INI977B 
S 
zo 
~OO 
330/.1 
1 


lN197B 
S 
ZO 
~OO 
3901.1 
10 


INI978A 
S 
ZO 
~OO 
3901.1 
5 


INI978B 
S 
ZO 
~OO 
3901.1 
1 


INI979 
S 
ZO 
~OO 
~70/.1 
10 
INI979A 
S 
ZO 
~OO 
~70/.1 
5 


INI979B 
S 
ZO 
~oo 
~70/.1 
I 


INI980 
S 
zo 
~oo 
560/.1 
10 
INI980A 
S 
ZO 
~oo 
560/.1 
5 
INI980B 
S 
zo 
~oo 
560/.1 
1 
INI981 
S 
ZO 
IN5228A 
150 
3.915 
10 


INI981A 
S 
ZO 
I N5228B 
150 
3.915 
5 


INI981B 
S 
ZO 
150 
3.915 
1 
INI982 
S 
ZO 
IN5230A 
150 
~.7/5 
10 
INI982A 
S 
ZD 
IN5230B 
150 
~.7/5 
5 


lNI982B 
S 
ZO 
150 
~.715 
1 
IN1983 
S 
ZO 
IN5232A 
150 
5.615 
10 


IN1983A 
S 
ZO 
IN52328 
150 
5.6/5 
5 
IN1983B 
S 
ZD 
150 
5.615 
1 


IN'98~ 
S 
ZO 
IN5235A 
150 
6.8/5 
10 
INI98~A 
S 
ZO 
IN52358 
150 
6.8/5 
5 


INI98~B 
S 
ZO 
150 
6.8/5 
1 


lNI985 
S 
ZO 
IN5237A 
150 
8.2/5 
10 


INI985A 
S 
ZO 
IN52378 
150 
8.2/5 
5 
INI985B 
S 
ZO 
150 
8.215 
1 


lNI986 
S 
ZO 
IN52~OA 
150 
1015 
10 


INI986A 
S 
ZO 
IN52~OB 
150 
10/5 
5 


IN1986B 
S 
ZO 
150 
1015 
1 
INI987 
S 
ZO 
IN52~2A 
150 
12/1 
10 


INI987A 
S 
ZO 
IN52~2B 
150 
12/1 
5 


INI987B 
S 
ZO 
150 
12/1 
1 


INI988 
S 
ZO 
IN52~5A 
150 
15/1 
10 


lNI988A 
S 
ZO 
lN52~5B 
150 
15/1 
5 


INI988B 
S 
ZO 
150 
15/1 
1 
INI989 
S 
ZO 
IN52~8A 
150 
18/1 
10 


lN1989A 
S 
ZO 
IN5U88 
150 
18/1 
5 
lN1989B 
S 
ZO 
150 
18/1 
1 
lN1990 
S 
ZO 
lN5251A 
150 
22/1 
10 
lN1990A 
S 
ZO 
lN525lB 
150 
22/1 
5 • 


• 


~ ~ 
RATINGS 
CHARACTERISTICS 


TYI'E 
i!! ~ 
TI 
FOR 
PD 
VR 
I 
IR 
• 
VR 
VF • IF 
In' 
VI • 
II 
TOI. 


NUMBER ~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
IVI 
IAI 
p.A 
/ 
(V) 
(V) 
/ (mA) 
In'l 
(V) 
/ 
ImA) 
% 


lN1990B 
5 
ZD 
150 
2211 
1 


lN1991 
5 
ZD 
lN525'A 
150 
2711 
10 


lN1991A 
5 
ZD 
lN525'B 
150 
2711 
5 
lN1991B 
5 
ZD 
150 
2711 
1 


IN1992 
5 
ZD 
lN5257A 
150 
33/.2 
10 
lNI992A 
5 
ZD 
1N5257B 
150 
33/.2 
5 
lN1992B 
5 
ZD 
150 
33/.2 
1 


lNI993 
5 
ZD 
150 
39/.2 
10 


INI993A 
5 
ZD 
150 
39/.2 
5 
IN1993B 
5 
ZD 
150 
39/.2 
1 


lN199' 
5 
ZD 
150 
'7/.2 
10 


INI99'A 
5 
ZD 
150 
'7/.2 
5 


INI99'B 
5 
ZD 
150 
'7/.2 
1 


lNI995 
5 
ZD 
150 
56/.2 
10 


lN1995A 
5 
ZD 
150 
56/.2 
5 


lN1995B 
5 
ZD 
150 
56/.2 
1 


lN1995B 
5 
ZD 
150 
56/.2 
1 


lN2000 
5 
ZD 
150 
150/.1 
10 
lN2000A 
5 
ZD 
150 
150/.1 
5 
lN2000B 
5 
ZD 
ISO 
150/.1 
1 


lN2001 
5 
ZD 
150 
180/.1 
10 
lN2001A 
5 
ZD 
150 
180/.1 
5 
lN200IB 
5 
ZD 
150 
180/.1 
1 
lN2002 
5 
ZD 
150 
220/.1 
10 


lN2002A 
5 
ZD 
150 
220/.1 
5 


lN20028 
5 
ZD 
150 
220/.1 
1 


lN2003 
5 
ZD 
150 
270/.1 
10 
lN2003A 
5 
ZD 
150 
270/.1 
5 


lN20038 
5 
ZD 
150 
270/.1 
1 
lN2~ 
5 
ZD 
150 
330/.1 
10 
lN2~A 
5 
ZD 
150 
330/.1 
5 
lN2~B 
5 
ZD 
150 
330/.1 
1 


lN2005 
5 
ZD 
150 
390/.1 
10 
lN2005A 
5 
ZD 
150 
390/.1 
5 
lN2005B 
5 
ZD 
150 
390/.1 
1 
lN2006 
5 
ZD 
150 
'70/.1 
10 


lN2006A 
5 
ZD 
150 
'70/.1 
5 
lN20068 
5 
ZD 
150 
'70/.1 
1 


lN2007 
5 
ZD 
150 
560/.1 
10 
lN2007A 
5 
ZD 
150 
560/.1 
5 


~ ~ 
R•••TlNGS 
CHAR•••CTERISTICS 


TYPE 
I!! li 
TI 
FOR 
'0 
VR 
I 
IR 
lIP 
VR 
VF 
lIP 
IF 
t" 
Vz ,. 
Iz 
TOI. 


NUM.ER 
~ ill 
REPlACEMENT 
NEW 
~ 
u 
DESIGN 
(mWI 
(V) 
("" 
,.A 
I 
(VI 
(V) 
I (m"') 
(no) 
(V) 
I 
(m"" 
% 


IN200ia 
S 
10 
ISO 
5601.1 
I 
lN2013 
S 
RE 
IN ••OOI 
SO 
.2 
1150 
1.5/500 


IN20U 
S 
RE 
IN ••002 
100 
.2 
11100 
1.5/500 


IN20lS 
S 
RE 
IN ••003 
ISO 
.2 
11150 
1.5/500 


IN2016 
S 
RE 
IN ••003 
200 
.2 
1/200 
1.5/500 


IN2017 
5 
RE 
IN ••OO4 
250 
.2 
1/250 
1.5/500 


IN2018 
S 
RE 
IN ••OO4 
300 
.2 
1/300 
1.5/500 


lN2019 
S 
RE 
IN ••OO4 
350 
.2 
1/350 
1.5/500 


lN2020 
S 
RE 
IN ••OO4 
••00 
.2 
1/ ••00 
1.5/500 


lN2021 
S 
RE 
ISO 
10 
SMI 
1.51 


IN2022 
S 
RE 
250 
10 
SMI 
1.51 


IN2023 
S 
RE 
300 
10 
SMI 
1.51 


IN20U 
5 
RE 
350 
10 
SMI 
1.51 


lN202S 
5 
RE 
••00 
10 
SMI 
1.51 


lN2026 
S 
RE 
SO 
I 
5001 
2.01 
IN2027 
S 
RE 
200 
1 
5001 
2.01 


IN2028 
S 
RE 
300 
1 
5001 
2.01 
IN2029 
S 
RE 
••00 
I 
5001 
2.01 


IN2030 
S 
RE 
500 
I 
5001 
2.01 


IN2031 
S 
RE 
600 
1 
5001 
2.01 


IN2032 
S 
10 
IN ••732 
750 
".9110 
5 


IN2032 ••• 
S 
10 
IN ••732 
750 
".5110 
5 
IN2033 
S 
10 
IN"734 
750 
5.8110 
5 


IN2033 ••• 
S 
10 
IN ••734 
750 
5.5110 
5 


lN2034 
S 
10 
IN ••736 
750 
6.6/10 
5 
IN2034 ••• 
S 
10 
IN ••736 
750 
6.5110 
5 


IN203S 
S 
10 
IN ••739 
750 
•.• 110 
5 
IN203S ••• 
S 
10 
IN ••739 
750 
8110 
5 


IN2036 
S 
10 
IN ••7"0 
750 
10.5110 
5 
IN2036A 
S 
10 
IN ••7••0 
750 
10110 
5 


IN2037 
S 
10 
IN ••7••3 
750 
12.• 15 
5 
IN2037 ••• 
S 
10 
IN"7"3 
750 
12/5 
5 


IN2038 
S 
10 
IN ••7"S 
750 
15.• 15 
5 


IN203 •••• 
S 
10 
IN ••7••S 
750 
ISIS 
5 


IN2039 
S 
10 
IN ••7••7 
750 
1915 
5 
IN2039 ••• 
S 
10 
lN47 ••7 
750 
1815 
5 


IN2040 
S 
10 
lN47"9 
750 
23.515 
5 


IN2040 ••• 
S 
10 
lN47 ••9 
750 
2215 
5 


lN20S4 
S 
RE 
250 
SSMI 
1.61 


lN20SS 
S 
RE 
250 
SSMI 
1.61 
• 


• 


i~ 
RATINGS 
CHARACTERISTICS 


TYPE 
u 
TI 
FOR 
'0 
VR 
I 
IR 
• 
VR 
VF 
IF 
I•• 
Vz 
IZ 
T04. 


~ ~ 
• 
• 
NUMIEIt 
REPlACEMENT 
NEW 
u 
DESIGN 
ImW) 
IV) 
(AI 
"" 
I 
IV) 
(V) 
l(mA) 
Ins) 
IV) 
1 
(mA) " 


lN2056 
5 
RE 
250 
55MI 
1.61 


lN2057 
5 
RE 
250 
SSM I 
1.61 


lN2058 
5 
RE 
250 
SSMI 
1.61 


lN2059 
5 
RE 
250 
55MI 
1.61 


IN2060 
5 
RE 
250 
55MI 
1.61 


lN2061 
5 
RE 
250 
55MI 
1.6/ 


lN2062 
5 
RE 
250 
55MI 
1.61 


lN2063 
5 
RE 
250 
55MI 
1.61 


lN2Q6.4 
5 
RE 
250 
55MI 
1.61 


lN2065 
5 
RE 
250 
55MI 
1.61 


lN2066 
5 
RE 
250 
55MI 
1.61 


lN2067 
5 
RE 
250 
55MI 
1.61 


lN2068 
5 
RE 
250 
55MI 
1.61 


lN2069 
5 
RE 1N2069 
200 
.75 
10/200 
1.21500 


lN2069A 
5 
RE lN2069". 
200 
.75 
5/200 
1.01500 


lN2070 
5 
RE IN2070 
••00 
.75 
101400 
1.21500 


lN2070A 
5 
RE lN2070". 
••00 
.75 
51400 
1.01500 
lN2071 
5 
RE lN2071 
600 
.75 
101600 
1.2/500 
lN2071A 
5 
RE lN2071". 
600 
.75 
51600 
1.01500 
lN2072 
5 
RE 
IN''OOI 
50 
.75 
250150 
1.111". 


lN2073 
5 
RE 
lN~OO2 
100 
.75 
2501100 
1.111A 


lN207 •• 
5 
RE 
IN ••003 
150 
.75 
2501150 
l.lI1A 


lN2075 
5 
RE 
IN''003 
200 
.75 
250/200 
1.111". 


lN2076 
5 
RE 
IN ••co.; 
250 
.75 
250/250 
l.lI1A 


lN20n 
5 
RE 
I N"co.; 
300 
.75 
250/300 
1.111A 
lN2078 
5 
RE 
IN ••OO•• 
••00 
.75 
2501400 
l.lI1A 
lN2079 
5 
RE 
IN ••OO6 
500 
.75 
2501500 
l.lI1A 
lN2080 
5 
RE 
IN''OOl 
50 
.5 
350/50 
.751500 


lN2081 
5 
RE 
IN''002 
100 
.5 
3501100 
.751500 
lN2082 
5 
RE 
IN ••003 
200 
.5 
3501200 
.751500 
lN2083 
5 
RE 
IN ••OO•• 
300 
.5 
350/300 
.751500 
lN208 •• 
5 
RE 
1N••co.; 
..00 
.5 
3501400 
.751500 


lN2085 
5 
RE 
IN ••005 
500 
.5 
350/500 
.751500 
lN2086 
5 
RE 
IN''005 
600 
.5 
350/600 
.751500 
lN2088 
5 
RE 
lN4001 
500 
.75 
5001500 
1/750 
lN2089 
5 
RE 
IN''OOl 
600 
.75 
5001600 
1/750 


lN2090 
5 
RE 
IN''OOl 
50 
.5 
250150 
.51500 
lN2091 
5 
RE 
IN''002 
100 
.5 
2501100 
.51500 
lN2092 
5 
RE 
IN ••003 
200 
.5 
250/200 
.51500 


lN2093 
5 
RE 
lN4co.; 
300 
.5 
250/300 
.51500 


~ ~ 


RATINGS 
CHARACTUISTICS 


TYPE 
~ ~ 
TI 
FOR 
PD 
VR 
I 
IR 
c/p VR 
VF 
c/p 
IF 
'" 
Vz 
c/p 
IZ 
Tal 
<C 
NUMBER 
:I: 
REPLACEMENT 
NEW 
j 
DESIGN 
ImW) 
IV) 
(A) 
,e4 
I 
(VI 
(V) 
/ 
{mAl 
(nil 
(V) 
I 
(mAl 
,. 


U 


1"1209< 
5 
RE 
lN4004 
<00 
.5 
2501<00 
.51500 


lN2095 
5 
RE 
lN400S 
500 
.5 
250/500 
.51500 


1"12096 
5 
RE 
1"1<005 
600 
.5 
250/600 
.51500 


1"12103 
5 
RE 
1"1<001 
50 
.75 
300/50 
1.2/750 


1"1210< 
5 
RE 
1"1<002 
100 
.75 
3001100 
1.21750 


1"12105 
5 
RE 
lN400J 
200 
.75 
300/200 
1.21750 


1"12106 
5 
RE 
lN4004 
300 
.75 
300/300 
1.21750 


1"12107 
5 
RE 
IN.4004 
<00 
.75 
3001<00 
1.2/750 


1"12108 
5 
RE 
lN4005 
500 
.75 
300/500 
1.2/750 


1"12109 
5 
RE 
TlD381 
50 
2 
300/50 
1.21750 


1"12110 
5 
RE 
TlD382 
100 
2 
3001100 
1.2/750 


1"12111 
5 
RE 
Tl0383 
200 
2 
3001200 
1.21750 


1"12112 
5 
RE 
Tl038< 
300 
2 
300/300 
1.21750 


1"12113 
5 
RE 
TI0385 
<00 
2 
300/400 
1.21750 
lN21U 
5 
RE 
TI0385 
500 
2 
300/500 
1.2/750 


1"12115 
5 
RE 
lN4004 
365 
.3 
2501 
.81200 


1"12116 
5 
RE 
1"1<00< 
<00 
.75 
<001 
1.4/500 


1"12117 
5 
RE 
1"1<006 
720 
.75 
10/720 
1.31750 


1"12139 
5 
RE 
20K 
.052 
2001 
601 


1"12"6 
5 
SO 
1"1<608 
120 
1/50 
1.1/500 
100 


1"12"7 
5 
RE 
50 
6 
5001 
1.21 


lN2U7A 
5 
RE 
50 
6 
1001 
II 


1"12"8 
5 
RE 
100 
6 
5001 
1.2/ 


lN2 
•• 8A 
5 
RE 
100 
6 
1001 
11 


lN2"9 
5 
RE 
200 
6 
5001 
1.2/ 


lN2"9A 
5 
RE 
200 
6 
1001 
11 


lN2150 
5 
RE 
300 
6 
5001 
1.21 


IN2150A 
5 
RE 
300 
6 
1001 
11 


1"12151 
5 
RE 
<00 
6 
5001 
1.2/ 


lN2151A 
5 
RE 
<00 
6 
1001 
11 


1"12152 
5 
RE 
500 
6 
5001 
1.21 


lN2152A 
5 
RE 
500 
6 
1001 
II 


1"12153 
5 
RE 
600 
6 
5001 
1.21 


lN2153A 
5 
RE 
600 
6 
1001 
11 


lN2163 
5 
ZD 
lW 
9.<110 
< 


lN2163A 
5 
ZO 
lW 
9.<110 
2 


1"1216< 
5 
ZO 
lW 
9.<110 
< 


lN216<A 
5 
ZO 
lW 
9.4/10 
2 


1"12165 
5 
ZD 
lW 
9.,"10 
< 


lN2165A 
5 
ZD 
lW 
9.<110 
2 • 


• 


~ ~ 
RATINGS 
CHARACTERISTICS 
~ 
TYI'Ii 
~ ~ 
TI 
FOIl 
Po 
VR 
I 
IR 
lIP 
VR 
VF 
•• 
IF 
t" 
Vz • 
IZ 
TOI. 


NUMIBl 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
IV) 
IA) 
"" 
I 
(V) 
(V) 
limA) 
(M) 
(V) 
I 
(mA) " 


lN2166 
S 
ZO 
lW 
9.4/10 
4 
lN2166A 
S 
10 
lW 
9.4/10 
2 


1N2167 
S 
10 
lW 
9.4/10 
4 
lN2167A 
S 
10 
lW 
9.4/10 
2 


lN2168 
S 
10 
lW 
9.4/10 
4 


lN2168A 
S 
10 
lW 
9.4/10 
2 


lN2169 
S 
10 
lW 
9.4/10 
4 


lN2169A 
S 
10 
lW 
9.4/10 
2 


lN2170 
S 
10 
lW 
9.4/10 
4 


lN2170A 
S 
10 
lW 
9.4/10 
2 
lN2171 
S 
10 
lW 
9.4/10 
4 


lN2171A 
S 
10 
IW 
9.4/10 
2 


lN2172 
S 
RE 
50 
50 
2501 
1.51 


lN2173 
S 
RE 
100 
50 
2501 
1.51 
lN2174 
S 
RE 
200 
50 
2501 
1.51 


lN2176 
S 
RE 
50 
3 
3001 
1.11 


lN2177 
S 
RE 
100 
3 
3001 
1.11 


lN2178 
S 
RE 
150 
3 
3001 
1.11 


lN2179 
S 
RE 
200 
3 
3001 
1.11 


lN2180. 
S 
RE 
300 
3 
3001 
1.11 


lN2181 
S 
RE 
400 
3 
3001 
1.11 


lN2182 
S 
RE 
SOD 
3 
3001 
1.11 


lN2183 
S 
RE 
600 
3 
3001 
1.11 


lN2184 
S 
RE 
50 
3 
5MI 
1.51 


lN2185 
S 
RE 
100 
3 
5MI 
1.51 


lN2186 
S 
RE 
150 
3 
5MI 
1.51 


lN2187 
S 
RE 
200 
3 
5MI 
1.51 


lN2188 
S 
RE 
300 
3 
5MI 
1.51 


lN2189 
S 
RE 
400 
3 
5MI 
1.51 


lN2190 
S 
RE 
500 
3 
5MI 
1.51 


lN2191 
S 
RE 
600 
3 
5MI 
1.51 


lN2192 
S 
RE 
800 
3 
5MI 
1.51 


lN2193 
S 
RE 
lK 
3 
5MI 
1.51 


lN2194 
S 
RE 
50 
6 
10MI 
1.21 


lN2195 
S 
RE 
100 
6 
10MI 
1.21 


lN2196 
S 
RE 
150 
6 
10MI 
1.21 


lN2197 
S 
RE 
200 
6 
10MI 
1.21 


lN2198 
S 
RE 
300 
6 
10MI 
1.21 


lN2199 
S 
RE 
400 
6 
10MI 
1.21 


lN2200 
S 
RE 
500 
6 
10MI 
1.21 


;;l ~ 


RATINGS 
CHARACTERISTICS 


TYPE !~ 
TI 
FOR 
PD 
VR 
I 
IR 
• 
VR 
VF • 
IF 
I" 
Vz • 
IZ 
TOl 


NUMBER 
:E 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
IV) 
(A) 
,.... 
I 
IV) 
IV) 
I 
(mA) 
(n.) 
IV) 
I 
ImA) 
'" 


IN2201 
S 
RE 
600 
6 
10MI 
1.21 


lN2202 
S 
RE 
800 
6 
10Ml 
1.21 


lN2203 
S 
RE 
lK 
6 
IOMI 
1.21 


lN2204 
S 
RE 
50 
12 
10MI 
1.21 


lN2205 
S 
RE 
100 
12 
10M/ 
1.2/ 


lN2206 
5 
RE 
150 
12 
10MI 
1.21 


lN2207 
5 
RE 
200 
12 
10MI 
1.21 


lN2208 
5 
RE 
300 
12 
10MI 
1.21 


lN2209 
5 
RE 
.00 
12 
10MI 
1.21 


lN2210 
5 
RE 
500 
12 
10MI 
1.21 


lN2211 
5 
RE 
600 
12 
10MI 
1.21 


lN2212 
5 
RE 
800 
12 
10MI 
1.21 


lN2213 
5 
RE 
lK 
12 
10MI 
1.21 


1N22U 
5 
ZD 
lW 
5.6/35 
2 


lN2217 
5 
RE 
50 
1.5 
31 
1.51 


lN2219 
5 
RE 
500 
.. 
31 
1.21 


lN2219 
5 
RE 
500 
1.5 
31 


lN2220 
5 
RE 
600 
.. 
31 
1.21 


lN2221 
5 
RE 
600 
1.5 
31 


lN2222 
5 
RE 
800 
.3 
31 
1.21 


1N2222 
••• 
5 
RE 
800 
.3 
31 


1N2223 
5 
RE 
800 
1 
31 
1.21 


lN2223A 
5 
RE 
800 
I 
31 


lN2224 
5 
RE 
lK 
.3 
31 
1.21 


IN222 
•••• 
5 
RE 
lK 
.3 
31 
1.21 


lN2225 
5 
RE 
lK 
1 
31 


lN2225 
••• 
5 
RE 
lK 
1 
31 


lN2226 
5 
RE 
1.2K 
.3 
31 
1.21 


lN2226 
••• 
5 
RE 
1.2K 
.3 
31 
1.21 


lN2227 
5 
RE 
1.2K 
1 
31 


lN2227 
••• 
5 
RE 
1.2K 
1 
31 


lN2228 
5 
RE 
50 
1 
31 
1.21 


lN2228 
••• 
5 
RE 
SO 
1.6 
31 
1.21 


lN2229 
5 
RE 
50 
5 
31 


lN2229A 
5 
RE 
50 
5 
31 


lN2230 
5 
RE 
200 
1 
31 
1.21 


lN2230 
••• 
5 
RE 
200 
1.6 
31 
1.21 


lN2231 
5 
RE 
200 
5 
31 


lN2231A 
5 
RE 
200 
5 
31 


lN2232 
5 
RE 
300 
1 
31 
1.21 
• 


• 


z 
C 
Q 
RATINGS 
CHARACTERISTICS 
• 
TYPf 
~ 
!l 
Tl 
FOR 
Po 
VR 
I 
'R 
lIP VR 
VF 
lIP 
IF 
t" 
Vz 
II' 
IZ 
TOL 


NUMBER 
~ ~ 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
pA 
I 
(V) 
(V) 
I 
(mA) 
Ins) 
(V) 
I 
(mA) 
'" 


lN2232A 
5 
RE 
300 
1.6 
31 
1.21 


I N2233 
5 
RE 
300 
5 
31 


IN2233A 
5 
RE 
300 
5 
31 


IN223" 
5 
RE 
"00 
1 
31 
1.21 


IN223"A 
5 
RE 
••00 
1.6 
31 
1.21 


1N2235 
5 
RE 
"00 
5 
31 


IN2235A 
5 
RE 
••00 
5 
31 


1N2236 
5 
RE 
500 
I 
31 
1.21 


IN2236A 
5 
RE 
500 
1.6 
31 
1.21 


IN2237 
5 
RE 
500 
5 
31 


IN2237A 
5 
RE 
500 
5 
31 


IN223B 
5 
RE 
600 
I 
31 
1.21 


IN2238A 
5 
RE 
600 
1.6 
31 
1.21 


IN2239 
5 
RE 
600 
5 
31 


IN2239A 
5 
RE 
600 
5 
31 


lN22 
••0 
5 
RE 
800 
1.5 
31 
1.21 


1Nn"OA 
5 
RE 
800 
1.5 
31 
1.2/ 


1N2241 
5 
RE 
800 
5 
31 


lN22"lA 
5 
RE 
800 
5 
31 


lN22 
••2 
5 
RE 
IK 
1.5 
31 
1.21 


IN22"2A 
5 
RE 
IK 
1.6 
31 
1.2/ 


IN22 
••3 
5 
RE 
IK 
5 
31 


IN22"3A 
5 
RE 
IK 
5 
31 


lN22 
••0 
5 
RE 
1.2K 
1.5 
31 
1.21 


lN22-'.(A. 
5 
RE 
1.2K 
1.6 
31 
1.21 


IN22"5 
5 
RE 
1.2K 
5 
31 


1Nn"5A 
5 
RE 
1.2K 
5 
31 


IN22 
••6 
5 
RE 
50 
3 
51 
1.21 


IN22"6A 
5 
RE 
50 
3 
31 
1.21 


IN22 
••7 
5 
RE 
50 
10 
51 


1Nn47A 
5 
RE 
50 
10 
31 


IN22 
••8 
5 
RE 
100 
3 
51 
1.21 


IN22 
••8A 
5 
RE 
100 
3 
31 
1.21 


IN22 
••9 
5 
RE 
100 
10 
51 


IN22 
••9A 
5 
RE 
100 
10 
31 


IN2250 
5 
RE 
200 
3 
51 
1.21 


IN2250A 
5 
RE 
200 
3 
JI 
1.21 


IN2251 
5 
RE 
200 
10 


IN2251A 
5 
RE 
200 
10 


lN2252 
5 
RE 
300 
3 
1.21 


s ~ 
RATINGS 
CHARACTERISTICS 


TYI'f 
l!! li 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF • IF 
t" 
Vz • 
IZ 
TO!. 


NUMBER 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
ImW) 
IV) 
(A) 
/'A 
I 
IV) 
(V) 
limA) 
(ns) 
(V) 
I 
(mA) " 


lN2252A 
5 
RE 
300 
3 
1.21 


lN2253 
5 
RE 
300 
10 
lN2253A 
5 
RE 
300 
10 
lN225. 
5 
RE 
.00 
3 
1.21 


IN225'A 
5 
RE 
.00 
3 
1.21 


IN2255 
5 
RE 
.00 
10 
lN2255A 
5 
RE 
.00 
10 
lN2256 
5 
RE 
500 
3 
51 
1.21 


IN2256A 
5 
RE 
500 
3 
31 
1.21 


lN2257 
5 
RE 
500 
10 
51 


IN2257A 
5 
RE 
500 
10 
31 


lN2258 
5 
RE 
600 
3 
31 
1.21 


lN2258A 
5 
RE 
600 
3 
51 
1.21 


lN2259 
5 
IE 
600 
10 
51 
IN2259A 
5 
IE 
600 
10 
31 


lN2260 
5 
RE 
800 
3 
51 
1.21 


IN2260A 
5 
IE 
800 
3 
31 
1.21 


IN2261 
5 
IE 
800 
10 
101 


lN2261A 
5 
IE 
800 
10 
51 


1N2262 
5 
RE 
lK 
3 
101 
1.21 


lN2262A 
5 
IE 
lK 
3 
51 
1.21 


1N2263 
5 
IE 
lK 
10 
lN2263A 
5 
IE 
lK 
5 
lN2264 
5 
IE 
1.2K 
3 
101 
1.21 


lN2264A 
5 
IE 
1.2K 
3 
51 
1.21 


lN2265 
5 
IE 
1.2K 
10 
101 


lN2265A 
5 
IE 
1.2K 
10 
51 


lN2266 
5 
IE 
50 
.3 
31 
1.21 


lN2267 
5 
IE 
50 
1 
31 


lN2268 
5 
IE 
500 
.3 
31 
1.21 


lN2269 
5 
IE 
500 
1 
31 


IN2270 
5 
IE 
600 
.3 
31 
1.21 


lN2271 
5 
IE 
600 
1 
31 


1N2272 
5 
IE 
50 
6 
lMI 
1.21 
lN2273 
5 
RE 
100 
6 
lMI 
1.21 


lN227. 
5 
RE 
200 
6 
IMI 
1.21 


lN2275 
5 
IE 
300 
6 
lMI 
1.21 


lN2276 
5 
IE 
.00 
6 
lMI 
1.21 


lN2277 
5 
IE 
500 
6 
lMI 
1.21 


lN2278 
5 
IE 
600 
6 
lMI 
1.21 
• 


• 


I~ 
RATINGS 
CHARACTHISTICS 


TYPE 
~ 
TI 
FOR 
Po 
VI 
I 
II 
• 
VI 
Vf • If 
I•• 
Vz • 
IZ 
TOI. 
• 
NUMID 
:Ii ~ 


IEPlACEMENT 
NEW 
DESIGN 
(mW) 
(V) 
IA) 
pA 
1 
(V) 
(V) 
1 (mA) 
(M) 
(V) 
1 
(mA) " 


lN2279 
S 
IE 
800 
6 
IMI 
1.21 


IN2280 
S 
IE 
IK 
6 
IMI 
1.21 


IN2281 
S 
IE 
1.2K 
6 
IMI 
1.21 


I N2282 
S 
IE 
300 
20 
5MI 
1.21 


lN2283 
S 
IE 
400 
20 
5MI 
1.21 


lN2284 
S 
IE 
500 
20 
5MI 
1.21 


lN2285 
S 
IE 
600 
20 
5MI 
1.21 


IN2286 
S 
IE 
800 
20 
5MI 
1.21 


IN2287 
S 
IE 
IK 
20 
5MI 
1.51 


IN2288 
S 
IE 
UK 
20 
5MI 
1.51 


lN2289 
S 
IE 
100 
1.5 
31 
.61 


lN2289A 
S 
IE 
100 
1.5 
3! 
.61 


lN2290 
S 
IE 
100 
5.0 
3! 
.6! 


IN2290A 
S 
IE 
100 
5.0 
31 
.61 


lN2291 
S 
IE 
200 
1.5 
3! 
.61 


lN2291A 
S 
IE 
200 
1.5 
31 
.61 


IN2292 
S 
IE 
300 
1.5 
31 
.61 


lN2292A 
S 
IE 
300 
1.5 
31 
.61 


lN2293 
S 
IE 
400 
1.5 
31 
.61 


IN2293A 
S 
IE 
400 
1.5 
31 
.61 


lN2294 
S 
IE 
50 
22 
1M! 
1.1! 


IN2295 
S 
IE 
100 
22 
1M! 
1.11 


IN2296 
S 
IE 
150 
22 
1M! 
1.11 


IN2297 
S 
IE 
200 
22 
IMI 
1.11 


lN2298 
S 
IE 
250 
22 
1M! 
1.11 


lN2299 
S 
IE 
300 
22 
lMI 
1.11 


IN2300 
S 
IE 
350 
22 
IMI 
1.11 


IN2301 
S 
IE 
400 
22 
lMI 
1.11 


IN2302 
S 
IE 
50 
22 
lMI 
1.11 


IN2303 
S 
IE 
100 
22 
IMI 
1.11 


IN2304 
S 
IE 
150 
22 
lMI 
1.11 


IN2305 
S 
IE 
200 
22 
lMI 
1.11 


lN2306 
S 
IE 
250 
22 
1M! 
1.11 


lN2307 
S 
IE 
300 
22 
IMI 
1.11 


IN2308 
S 
IE 
350 
22 
1M! 
1.11 


IN2309 
S 
IE 
400 
22 
IMI 
1.11 


IN2310 
S 
IE 
50 
35 
2M! 
1.11 


I N2311 
S 
IE 
100 
35 
2MI 
1.11 


IN2312 
S 
IE 
150 
35 
2MI 
1.11 


IN2313 
S 
IE 
200 
35 
2MI 
1.11 


;;l ~ 
IATINGS 
CHAlACTBlISTICS 


"Pl 
! ~ 
n 
FOR 
Po 
VI 
I 
II 
• 
VI 
VF • IF 
'.. 
VI • II 
TOl 
« 
NUMIEl 
J: 3 
IEPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
IV) 
IAI 
,.... 
I 
IVI 
IVI 
I 
(mA) 
IMI 
IVI 
I 
(mAl " 


lN23U 
S 
IE 
250 
35 
2MI 
1.11 


lN2315 
5 
RE 
300 
35 
2MI 
1.11 


IN2316 
5 
IE 
350 
35 
2MI 
1.11 


lN2317 
5 
RE 
400 
35 
2MI 
1.1/ 


lN2318 
5 
RE 
50 
35 
2MI 
1.1/ 


lN2319 
5 
RE 
100 
35 
2MI 
1.11 


lN2320 
5 
RE 
150 
35 
2MI 
1.11 


lN2321 
5 
RE 
200 
35 
2MI 
1.11 


lN2322 
5 
RE 
250 
35 
2MI 
1.11 


lN2323 
5 
RE 
300 
35 
2MI 
1.11 


lN2324 
5 
IE 
350 
35 
2MI 
1.11 


lN2325 
5 
IE 
400 
35 
2MI 
1.11 


1N2327 
5 
SO 
UK 
I 
1.51750 
3.31400 
IN2328 
5 
SO 
2.2K 
U/UK 
3.31400 
IN2348 
5 
RE 
50 
3 
3001 
1.11 


IN2349 
5 
RE 
100 
3 
3001 
1.11 


lN2350 
5 
RE 
150 
3 
3001 
1.11 


lN2357 
5 
IE 
1.4K 
.4 
11 
21 


1N2358 
5 
RE 
UK 
.4 
11 
21 


1N2359 
5 
IE 
1.6K 
.4 
11 
21 


lN2360 
5 
IE 
1.8K 
.4 
11 
21 


lN2361 
5 
IE 
2.0K 
.4 
11 
21 


lN2362 
5 
IE 
UK 
1 
11 
21 
lN2362A 
5 
RE 
1.4K 
5 
II 
21 


1N2362B 
5 
IE 
UK 
10 
11 
21 


lN2363 
5 
IE 
1.oCK 
1 
11 
21 


1N2363A 
5 
IE 
1.4K 
5 
11 
21 


lN2363B 
5 
IE 
UK 
10 
11 
21 


lN2364 
5 
RE 
UK 
1 
11 
21 


lN2364A 
5 
RE 
UK 
5 
11 
21 
lN2364B 
5 
RE 
UK 
10 
11 
21 


IN2365 
5 
RE 
UK 
1 
11 
21 


IN2365A 
5 
RE 
UK 
5 
11 
21 
IN2365B 
5 
RE 
UK 
10 
11 
21 


IN2366 
S 
RE 
1.6K 
1 
11 
21 


lN2366" 
5 
IE 
1.6K 
5 
11 
21 


lN2366B 
5 
IE 
1.6K 
10 
11 
21 


lN2367 
5 
RE 
1.6K 
I 
11 
21 
lN2367A 
5 
IE 
1.6K 
5 
11 
21 


IN2367B 
5 
RE 
1.6K 
10 
11 
21 
• 


• 


:;;1 ~ 
RATINGS 
CHARACTERISTICS 
:c 


TYPt; 
!l 
!.! 
TI 
FOR 
Po 
VR 
I 
'R 
lIP 
VR 
VF 
IF 
'" 
VI 
lIP 
II 
Tal 
:c 
!l; 
lIP 


NUMBER 
:Ii 3 
REPlACEMENT 
NEW 
u 
DESIGN 
ImW) 
IVI 
(A) 
"A 
I 
IVI 
(V) 
limA) 
(nl) 
IV) 
I 
ImA) 
% 


IN2368 
5 
RE 
1.8K 
I 
11 
2/ 


IN2368A 
5 
RE 
1.8K 
5 
11 
2/ 


I N2368B 
5 
RE 
1.8K 
10 
11 
2/ 


I N2369 
5 
RE 
1.8K 
I 
11 
2/ 


lN2369A 
S 
RE 
1.8K 
5 
11 
2/ 


I N2369B 
5 
RE 
1.8K 
10 
11 
21 


lN2370 
5 
RE 
2K 
1 
11 
21 


IN2370A 
5 
RE 
2K 
5 
11 
21 


IN2370B 
5 
RE 
2K 
10 
11 
21 


IN2371 
5 
RE 
2K 
I 
11 
2/ 


IN2371A 
S 
RE 
2K 
5 
11 
2/ 


I N23718 
S 
RE 
2K 
10 
11 
2/ 


IN2372 
S 
RE 
IK 
.2 
5001 
2/ 


IN2373 
S 
RE 
IN4005 
600 
.1 
2501 
31 


IN2374 
S 
RE 
IN.4007 
IK 
.1 
2501 
31 


IN2375 
5 
RE 
1.5K 
.1 
2501 
4.51 


IN2376 
S 
RE 
2K 
.1 
2501 
7.51 


IN2377 
5 
RE 
2 ..• K 
.075 
2501 
91 


IN2378 
5 
RE 
3K 
.075 
2501 
91 


I N2379 
S 
RE 
4K 
.05 
2501 
151 


IN2380 
S 
RE 
6K 
.05 
2501 
221 


IN2381 
S 
RE 
10K 
.025 
2501 
371 


I N2382 
5 
RE 
4K 
.15 
2001 
181 


IN2382A 
S 
RE 
4K 
.35 
2001 
61 


I N2383 
S 
RE 
6K 
.1 
2001 
271 


IN2383A 
S 
RE 
6K 
.35 
2001 
91 


IN2384 
5 
RE 
8K 
.07 
2001 
271 


IN2384A 
5 
RE 
8K 
.275 
2001 
12/ 


I N2385 
5 
RE 
10K 
.07 
2001 
391 


IN2385A 
5 
RE 
10K 
.2 
2001 
151 


I N2387 
5 
Ie 
IN4751 
IW 
30/8 
10 


IN2389 
5 
RE 
1.6K 
.6 
5001 
4.81 


IN2390 
5 
RE 
50 
1.5 
3001 
1.21 


IN2391 
5 
RE 
100 
1.5 
3001 
1.2/ 


I N2392 
5 
RE 
200 
1.5 
3001 
1.21 


I N2393 
5 
RE 
300 
1.5 
3001 
1.21 


IN2394 
5 
RE 
400 
1.5 
3001 
1.21 


IN2395 
5 
RE 
500 
1.5 
3001 
1.2/ 


IN2396 
5 
RE 
600 
1.5 
3001 
1.21 


I N2397 
5 
RE 
700 
1.5 
3001 
1.2/ 


g 
RATINGS 
CHARACTERISTICS 
:! .. 
TYPE 
~ 
ll! 
TI 
FOR 
'0 
VR 
I 
IR 
• 
VR 
VF • IF 
t". 
VI • Iz 
TOI. 


HUMin 
~ 
REI'lACEM£NT 
NEW 
DESIGN 
(mW) 
(V) 
(A) 
p.A 
I 
(V) 
(V) 
I 
(mAl 
(ns) 
(VI 
I 
(mA) 
'" 
lN239a 
5 
RE 
800 
1.5 
3001 
1.21 


lN2399 
5 
RE 
50 
1.5 
3001 
1.21 


lN2400 
5 
RE 
100 
1.5 
3001 
1.21 


lN2401 
5 
RE 
200 
1.5 
3001 
1.21 


lN2402 
5 
RE 
300 
1.5 
3001 
1.21 


lN2403 
5 
RE 
400 
1.5 
3001 
1.21 


lN2404 
5 
RE 
500 
1.5 
3001 
1.21 


lN2405 
5 
RE 
600 
1.5 
3001 
1.21 


lN2406 
5 
RE 
700 
1.5 
3001 
1.21 


lN2407 
5 
RE 
aoo 
1.5 
3001 
1.21 


lN240a 
5 
RE 
50 
1.5 
3001 
1.21 


lN2409 
5 
RE 
100 
1.5 
3001 
1.21 


lN2410 
5 
RE 
200 
1.5 
3001 
1.21 
lN2411 
5 
RE 
300 
1.5 
3001 
1.21 


lN2412 
5 
RE 
400 
1.5 
3001 
1.21 


lN2413 
5 
RE 
SOO 
1.5 
3001 
1.21 


lN2414 
5 
RE 
600 
1.5 
3001 
1.21 


lN2415 
5 
RE 
700 
1.5 
3001 
1.21 


lN2416 
S 
RE 
aoo 
1.5 
3001 
1.21 


lN2417 
5 
RE 
50 
1.5 
3001 
1.21 


lN241a 
5 
RE 
100 
1.5 
3001 
1.21 


lN2419 
5 
RE 
200 
1.5 
3001 
1.21 


lN2420 
5 
RE 
300 
1.5 
3001 
1.21 


lN2421 
5 
RE 
400 
1.5 
3001 
1.21 


lN2422 
5 
RE 
SOO 
1.5 
3001 
1.21 


lN2423 
5 
RE 
600 
1.5 
3001 
1.21 


lN2424 
5 
RE 
700 
1.5 
3001 
1.21 


IN2425 
5 
RE 
800 
1.5 
3001 
1.21 


lN24a2 
5 
RE 
TID3a3 
200 
.75 
SOO/200 
1.2/750 
lN24a3 
5 
RE 
TID3•• 
400 
.75 
SOO/400 
1.2/750 
lN24" 
5 
RE 
TlD3a5 
SOO 
.75 
SOOISOO 
1.2/750 
lN2415 
5 
RE 
TID383 
200 
.75 
SOO/200 
1.21750 


lN2486 
5 
RE 
TlD3•• 
300 
.75 
SOOI300 
1.2/750 
lN24a7 
5 
RE 
TlD3•• 
400 
.75 
SOO/400 
1.21750 
lN2488 
5 
RE 
TlD385 
SOO 
.75 
SOOISOO 
1.2/750 
lN2489 
5 
RE 
TID385 
600 
.75 
SOOI600 
1.21750 


lN2490 
5 
RE 
1.6K 
.5 
SOOI 
4.al 


lN2501 
5 
RE 
lN4006 
800 
.15 
200/aoo 
1.71100 
IN2502 
5 
RE 
lN4007 
IK 
.15 
200I1K 
1.71100 
lN2503 
5 
RE 
1.2K 
.15 
2001 
1.71 
• 


• 


~ ~ 
RATINGS 
CHARACTERISTICS 
• 
TYPE 
~ ~ 
TI 
FOR 
Po 
VR 
I 
IR 
lIP 
VR 
VF 
lIP 
IF 
t" 
Vz 
lIP 
IZ 
TO!. 


NUMIR 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
,.A 
/ 
(VI 
(V) 
lImA) 
(ns) 
(V) 
/ 
(mA) 


"" 


lN250~ 
S 
RE 
UK 
.15 
200/ 
1.71 


lN2505 
S 
RE 
IN~OO6 
800 
.3 
200/800 
1.7/200 


IN2506 
S 
RE 
IN~007 
lK 
.3 
20011 
K 
1.7/200 


IN2507 
S 
RE 
1.2K 
.3 
200/ 
1.7/ 


lN2508 
S 
RE 
UK 
.3 
200/ 
1.71 


lN2512 
S 
RE 
100 
~ 
2/ 
1.1/ 


lN2513 
S 
RE 
200 
~ 
2/ 
1.1/ 


lN251~ 
S 
RE 
300 
~ 
2/ 
1.1/ 


lN2515 
S 
RE 
~oo 
~ 
21 
1.1/ 


lN2516 
S 
RE 
500 
~ 
2/ 
1.1/ 


lN2517 
S 
RE 
600 
~ 
21 
1.1/ 


lN2518 
S 
RE 
100 
~ 
21 
1.1/ 


lN2519 
S 
RE 
200 
~ 
21 
1.1/ 


IN2520 
S 
RE 
300 
~ 
2/ 
1.1/ 


lN2521 
S 
RE 
~oo 
~ 
21 
1.11 


lN2522 
S 
RE 
500 
~ 
2/ 
1.1/ 


lN2523 
S 
RE 
600 
~ 
21 
1.1/ 


lN25U 
S 
RE 
50 
2.5 
500/ 
1.21 


lN2525 
S 
RE 
100 
2.5 
500/ 
1.2/ 


lN2526 
S 
RE 
200 
2.5 
500/ 
1.21 


lN2527 
S 
RE 
300 
2.5 
500/ 
1.2/ 


1N2528 
S 
RE 
~oo 
2.5 
500/ 
1.2/ 


lN2529 
S 
RE 
500 
2.5 
500/ 
1.2/ 


lN2530 
S 
RE 
600 
2.5 
500/ 
1.2/ 


lN2531 
S 
RE 
700 
2.5 
500/ 
1.21 


lN2532 
S 
RE 
800 
2.5 
500/ 
1.2/ 


IN2533 
S 
RE 
900 
2.5 
500/ 
1.21 


IN253~ 
S 
RE 
lK 
2.5 
500/ 
1.2/ 


IN2535 
S 
RE 
50 
2.5 
100/ 
1/ 


IN2536 
S 
RE 
100 
2.5 
100/ 
1/ 


lN2537 
S 
RE 
200 
2.5 
100/ 
1/ 


1N2538 
S 
RE 
300 
2.5 
100/ 
1/ 


1N2539 
S 
RE 
~oo 
2.5 
100/ 
1/ 


lN25~0 
S 
RE 
500 
2.5 
100/ 
1/ 


lN25~1 
S 
RE 
600 
2.5 
100/ 
11 


lN25~2 
S 
RE 
700 
2.5 
100/ 
1/ 


lN25~3 
S 
RE 
800 
2.5 
100/ 
1/ 


lN25~ 
S 
RE 
900 
2.5 
100/ 
11 


lN25~5 
S 
RE 
lK 
2.5 
100/ 
1/ 


lN25~6 
S 
RE 
50 
2.5 
1M/ 
1.5/ 


:i! g 
RATINGS 
CHARACTERISTICS 


e! 
e 


TYPE 
~ 
TI 
FOR 
PD 
VR 
I 
IR 
• 
VR 
VF • 
IF 
t•• 
Vz • 
Iz 
TO!. 
e 
B 


NUMBER 
~ 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
JJI 
I 
(V) 
(V) 
l(mA) 
(00) 
(V) 
I 
(mA) " 


lN25.7 
S 
RE 
100 
2.5 
lMI 
1.51 


lN25.8 
S 
RE 
200 
2.5 
lMI 
1.51 


lN25.9 
S 
RE 
300 
2.5 
lMI 
1.51 


lN2550 
S 
RE 
.00 
2.5 
lMI 
1.51 


lN2551 
S 
RE 
SOO 
2.5 
IMI 
1.51 


lN2552 
S 
RE 
600 
"2.5 
lMI 
1.51 


1N2553 
5 
RE 
700 
2.5 
IMI 
1.51 


lN255' 
5 
RE 
800 
2.5 
lMI 
1.51 


1N2555 
S 
RE 
900 
2.5 
lMI 
1.51 


lN2556 
5 
RE 
IK 
2.5 
lMI 
1.51 


lN2557 
5 
RE 
700 
6 
SOOI 
1.21 


lN2558 
S 
RE 
800 
6 
5001 
1.21 


lN2559 
S 
RE 
900 
6 
5001 
1.21 


lN2560 
5 
RE 
IK 
6 
5001 
1.21 


lN2561 
5 
RE 
700 
6 
1001 
II 


lN2562 
S 
RE 
BOO 
6 
1001 
11 


lN2563 
S 
RE 
900 
6 
1001 
1.51 


lN2564 
5 
RE 
lK 
6 
1001 
1.51 


lN2565 
5 
RE 
50 
6 
lMI 
1.51 


lN2566 
S 
RE 
100 
6 
lMI 
1.51 


lN2567 
S 
RE 
200 
6 
lMI 
1.51 


lN2568 
S 
RE 
300 
6 
lMI 
1.51 


lN2569 
S 
RE 
.00 
6 
lMI 
1.51 


lN2570 
S 
RE 
500 
6 
lMI 
1.51 


lN2571 
S 
RE 
600 
6 
lMI 
1.51 


lN2572 
S 
RE 
700 
6 
lMI 
1.51 


lN2573 
5 
RE 
800 
6 
lMI 
1.51 


lN257. 
S 
RE 
900 
6 
lMI 
1.51 


lN2575 
S 
RE 
lK 
6 
lMI 
1.51 


lN2576 
S 
RE 
50 
12 
lMI 
1.21 


lN2577 
S 
RE 
100 
12 
lMI 
1.21 


lN2578 
S 
RE 
200 
12 
IMI 
1.21 


lN2579 
S 
RE 
300 
12 
lMI 
1.21 


lN2580 
5 
RE 
.00 
12 
lMI 
1.21 


lN2581 
5 
RE 
500 
12 
lMI 
1.21 


lN2582 
S 
RE 
600 
12 
lMI 
1.21 


1N25B3 
5 
RE 
700 
12 
lMI 
1.21 


lN2584 
S 
RE 
800 
12 
lMI 
1.21 


lN2585 
5 
RE 
900 
12 
lMI 
1.21 


lN2586 
5 
RE 
lK 
12 
lMI 
1.21 
• 


• 


~ ~ 
RATINGS 
CHARACTERISTICS 


TYPE 
l!! 
~ 


TI 
FOR 
PD 
VR 
I 
IR 
• 
VR 
VF • IF 
'•.. 
Vz • 


Iz 
TOI. 


NUMBER 
~ 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
j'A 
I 
(V) 
IV) 
I (mAl 
(ns) 
(V) 
I 
(mA) 
% 


lN2587 
5 
RE 
50 
12 
2001 
11 


lN2588 
S 
RE 
100 
12 
2001 
11 


IN2589 
5 
RE 
200 
12 
2001 
11 


IN2590 
S 
RE 
300 
12 
2001 
11 


lN2591 
5 
RE 
COO 
12 
2001 
11 


lN2592 
5 
RE 
500 
12 
2001 
11 


lN2593 
5 
RE 
600 
12 
2001 
11 


lN2594 
5 
RE 
700 
12 
2001 
II 


lN2595 
5 
RE 
800 
12 
2001 
11 


lN2596 
5 
RE 
900 
12 
2001 
11 


lN2597 
5 
RE 
lK 
12 
2001 
11 


IN2598 
5 
RE 
50 
12 
2MI 
1.51 


lN2599 
5 
RE 
100 
12 
2MI 
1.51 


lN2600 
5 
RE 
200 
12 
2MI 
1.51 


lN2601 
5 
RE 
300 
12 
2MI 
1.51 


lN2602 
5 
RE 
400 
12 
2MI 
1.51 


lN2603 
5 
RE 
500 
12 
2MI 
1.51 


lN2604 
5 
RE 
600 
12 
2MI 
1.51 


lN2605 
5 
RE 
700 
12 
2MI 
1.51 


lN2606 
5 
RE 
800 
12 
2MI 
1.51 


lN2607 
5 
RE 
900 
12 
2MI 
1.51 


lN2608 
5 
RE 
lK 
12 
2MI 
1.51 


lN2609 
5 
RE 
lN4oo1 
50 
.75 
10150 
1.11500 
lN2610 
5 
RE 
lN4oo2 
100 
.75 
101100 
1.1/500 


lN2611 
5 
RE 
lN4oo3 
200 
.75 
10/200 
1.11500 
lN2612 
5 
RE 
lN4004 
300 
.75 
10/300 
1.11500 
lN2613 
5 
RE 
lN4004 
400 
.75 
101400 
1.11500 
lN26U 
5 
RE 
lN4oo5 
500 
.75 
10/500 
1.11500 


lN2615 
5 
RE 
lN4oo5 
600 
.75 
10/600 
1.11500 
lN2616 
5 
RE 
1N4006 
800 
.75 
10/800 
1.11500 
lN2617 
S 
RE 
lN4oo7 
lK 
.75 
lDI1K 
1.1/500 
lN2618 
S 
RE 
1.2K 
.75 
101 
1.11 


lN2619 
5 
IE 
1.5K 
.75 
101 
1.11 


lN2620 
5 
RD 
750 
9.7110 
lN2620A 
5 
RD 
750 
9.7110 
lN2620B 
5 
RD 
750 
9.7110 


lN2621 
5 
RD 
750 
9.7110 
lN2621A 
5 
RD 
750 
9.7110 
lN26218 
5 
RD 
750 
9.7110 
lN2622 
5 
RD 
750 
9.7110 


~ ~ 


RATINGS 
CHARACTtRISTICS 


TYPE 
m ~ 
n 
FOR 
Po 
VR 
I 
IR 
o 
VR 
VF 
0 
IF 
'" 
Vz ,. 
IZ 
TO!. 


NUMBER 
~ ~ 
REPLACEMENT 
NEW 


u 
DESIGN 
(mW) 
(VI 
(A) 
j<A 
/ 
(VI 
(VI 
/ (mA) 
(n.) 
(V) 
/ 
(mA) 
% 


lN2622A 
S 
RD 
750 
9.7110 


lN26228 
5 
RD 
750 
9.7110 
lN2623 
S 
RD 
750 
9.7110 


IN2623A 
S 
RD 
750 
9.7110 


IN26238 
5 
RD 
750 
9.7/10 


IN2624 
5 
RD 
750 
9.7110 


lN262-4A 
5 
RD 
750 
9.7110 


lN262-48 
5 
RD 
750 
9.7110 


lN2625 
5 
RD 
750 
9.-4110 


lN2625A 
5 
RD 
750 
9.-4110 
lN26258 
5 
RD 
750 
9.-4110 


lN2626 
5 
RD 
750 
9.-4110 


lN2626A 
5 
RD 
750 
9.-4110 


lN26268 
5 
RD 
750 
9.-4110 
lN2629 
G 
SO 
IN-4305 
5 
lN2630 
5 
RE 
1.5K 
.085 
500/ 
2.2/ 


lN2631 
5 
RE 
1.6K 
.6 
500/ 
3/ 


lN2632 
5 
RE 
2.8K 
.2 
SOD/ 
6/ 


lN2633 
5 
RE 
1.6K 
.6 
500/ 
3/ 


lN2634 
5 
RE 
1.6K 
.6 
500/ 
3/ 


lN2635 
5 
RE 
1.5K 
.085 
500/ 
2.2/ 


lN2636 
5 
RE 
1.5K 
.085 
500/ 
2.2/ 


lN2637 
5 
RE 
10K 
.25 
500/ 
28/ 


lN2638 
5 
RE 
100 
1.5 
300/ 
1.3/ 


lN2641 
5 
RE 
200 
1.5 
300/ 
1.3/ 


lN264-4 
5 
RE 
300 
1.5 
300/ 
1.3/ 


lN2647 
5 
RE 
-400 
1.5 
300/ 
1.3/ 


lN2650 
5 
RE 
600 
1.5 
300/ 
2.6/ 


lN2653 
5 
RE 
800 
1.5 
300/ 
2.6/ 


lN2656 
5 
RE 
1.2K 
1.5 
800/ 
3.9/ 


lN2659 
5 
RE 
1.6K 
1.5 
800/ 
5.21 


lN2662 
5 
RE 
2K 
1.5 
800/ 
6.5/ 


lN2664 
5 
RE 
2.-4K 
1.5 
800/ 
7.8/ 


lN2666 
5 
RE 
3.2K 
1.5 
800/ 
10/ 


lN2667 
5 
RE 
-4K 
1.5 
800/ 
13/ 


lN2668 
5 
RE 
-4.8K 
1.5 
800/ 
15/ 


lN2669 
5 
RE 
100 
3.6 
300/ 
1.3/ 


lN2673 
5 
RE 
200 
3.6 
300/ 
1.3/ 


lN2677 
5 
RE 
300 
3.6 
300/ 
1.3/ 


lN2681 
5 
RE 
-400 
3.6 
300/ 
1.3/ 
• 


• 


~ 
~ 
RATINGS 
CHARACTERISTICS 
~ 
TYPE 
~ 
TI 
FOR 
PD 
VR 
I 
lR 
• 
VR 
VF • IF 
t" 
Vz • 
IZ 
TOl 
• 3 
NUMBER 
~ 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
~A 
/ 
IV) 
(V) 
/lmA) 
(ns) 
IV) 
/ 
ImA) 
'" 


I N2685 
5 
RE 
600 
3.6 
300/ 
2.6/ 


IN2687 
5 
RE 
800 
3.6 
300/ 
2.6/ 


IN2689 
5 
RE 
900 
3.6 
800/ 
3.9/ 


IN2690 
5 
RE 
1.2K 
3.6 
800/ 
3.9/ 


lN2691 
5 
RE 
1.6K 
3.6 
800/ 
5.21 


IN2702 
5 
RE 
100 
3 
200/ 
1.3/ 


IN2705 
5 
RE 
200 
3 
200/ 
1.3/ 


IN2708 
5 
RE 
300 
3 
200/ 
1.3/ 


IN271 1 
5 
RE 
.00 
3 
200/ 
1.3/ 


IN271.( 
5 
RE 
600 
3 
200/ 
2.6/ 


IN2717 
5 
RE 
800 
3 
200/ 
2.6/ 


IN2720 
5 
RE 
l.2K 
3 
800/ 
3.9/ 


lN2722 
5 
RE 
1.6K 
3 
800/ 
5.2/ 


lN2723 
5 
RE 
2K 
3 
800/ 
6.5/ 


lN272. 
5 
RE 
2AK 
3 
800/ 
7.8/ 


IN2725 
5 
RE 
100 
3 
300/ 
1.3/ 


lN2728 
5 
RE 
200 
3 
300/ 
1.3/ 


lN2731 
5 
RE 
300 
3 
300/ 
1.3/ 


IN273' 
5 
RE 
.00 
3 
300/ 
1.3/ 


IN2737 
5 
RE 
600 
3 
300/ 
2.6/ 


IN2738 
5 
RE 
800 
3 
300/ 
2.6/ 


IN2739 
5 
RE 
l.2K 
3 
800/ 
3.9/ 


IN27'0 
5 
RE 
100 
3.6 
300/ 
1.3/ 


lN27'2 
5 
RE 
200 
3.6 
300/ 
1.3/ 


lN27« 
5 
RE 
300 
3.6 
300/ 
1.3/ 


lN27'6 
5 
RE 
.00 
3.6 
300/ 
1.3/ 


IN27'8 
5 
RE 
600 
3.6 
300/ 
2.6/ 


IN27'9 
5 
RE 
800 
3.6 
300/ 
2.6/ 


IN2750 
S 
RE 
100 
3 
300/ 
1.3/ 


IN2753 
5 
RE 
200 
3 
300/ 
1.3/ 


IN2756 
5 
RE 
300 
3 
300/ 
1.3/ 


IN2759 
5 
RE 
.00 
3 
300/ 
1.3/ 


IN2762 
5 
RE 
600 
3 
300/ 
2.6/ 


IN2763 
5 
RE 
800 
3 
300/ 
2.6/ 


IN27M 
5 
RE 
1.2K 
3 
300/ 
3.9/ 


IN2765 
5 
RD 
6.8/7.5 
5 


lN2765A 
5 
RD 
6.8/7.5 
5 
IN2766 
5 
RD 
13.6/7.5 
5 


lN2766A 
5 
RD 
13.6/7.5 
5 
lN2767 
5 
RD 
20.,(/7.5 
5 


~ 
RATINGS 
CHARACTtRISTlCS 
;( 
:c 


TYPE 
~ ~ 
TI 
FOR 
Po 
VR 
I 
'R 
lIP 
VR 
VF 
lIP 
IF 
'" 
Vz • 
IZ 
TO< 


NUMBER 
:c 
~ 
REPlACEMENT 
NEW 
2i 
u 
DESIGN 
(mWI 
{VI 
(A) 
,.... 
I 
(VI 
(V) 
limA) 
(ns) 
IV} 
I 
ImA) 
'" 


lN2767A 
5 
RO 
20.417.5 
5 


IN2768 
5 
RO 
27.2/7.5 
5 


IN2768A 
5 
RO 
27.2/7.5 
5 


lN2769 
5 
RO 
3417.5 
5 


IN2769A 
5 
RO 
3417.5 
5 


lN2770 
5 
RO 
40.817.5 
5 


lN2770A 
5 
RO 
40.817.5 
5 


lN2772 
5 
RE 
700 
.5 
1.81 


lN2773 
5 
RE 
800 
.5 
1.81 


lN2774 
5 
RE 
900 
.5 
1.81 


lN2775 
5 
RE 
IK 
.5 
1.81 


lN2776 
5 
RE 
1.1K 
.5 
1.81 


lN2777 
5 
RE 
1.2K 
.5 
1.81 


lN2778 
5 
RE 
1.3K 
.5 
1.81 


lN2779 
5 
RE 
1.4K 
.5 
1.81 


lN2780 
5 
RE 
1.5K 
.5 
1.8/ 


lN2781 
5 
RE 
1.6K 
.5 
1.81 


lN2790 
5 
RO 
IW 
8.5/2U 
10 


lN2791 
5 
50 
IN647 
350 
50NI 
1.3/50 
4U 


lN2793 
5 
RE 
50 
5 
5MI 
1.21 


lN2794 
5 
RE 
100 
5 
5MI 
1.21 


lN2795 
5 
RE 
150 
5 
5MI 
1.21 


lN2796 
5 
RE 
200 
5 
5MI 
1.21 


lN2797 
5 
RE 
250 
5 
5MI 
1.21 


lN2798 
5 
RE 
300 
5 
5MI 
1.21 


lN2799 
5 
RE 
350 
5 
5MI 
1.21 


lN2800 
5 
RE 
400 
5 
5MI 
1.21 


lN2801 
G 
50 
20 
21 
.36/5 
50U 


lN2803 
5 
RE 
400 
250 
36MI 
1.21 


lN2847 
5 
RE 
100 
1.5 
3001 
21 


lN2848 
5 
RE 
200 
1.5 
2001 
21 


IN2849 
5 
RE 
300 
1.5 
2001 
21 


IN2850 
5 
RE 
400 
1.5 
2001 
21 


lN2851 
5 
RE 
500 
1.5 
2001 
21 


lN2852 
5 
RE 
600 
1.5 
2001 
21 


1N2855 
5 
RE 
600 
250 
25M! 
1.21 


lN2856 
5 
RE 
800 
250 
10MI 
1.21 


lN2857 
5 
RE 
lK 
250 
15MI 
1.2/ 


lN2858 
5 
RE 
lN4oo1 
50 
.75 
300/50 
1.2/500 


lN2858A 
5 
RE 
lN4oo1 
SO 
1 
300/50 
1.211 A 
• 


• 


:! ~ 
RATINGS 
CHARACTERISTICS 
:; 
.• ~ 
TYPE 
l!! 
TI 
FOR 
Po 
VR 
I 
IR 
lIP VR 
Vf 
lIP If 
t" 
Vz 
lIP 
IZ 
Tot. 


NUMBER 
« 3 
REPLACEMENT 
NEW 
::e 
u 
DESIGN 
(mW) 
(V) 
(A) 
p.A 
I 
(V) 
(V) 
I (mI.) 
(ns) 
(V) 
I 
(mI.) 
'" 


IN2859 
5 
RE 
IN"002 
100 
.75 
3001100 
1.21500 
IN2859A 
5 
RE 
IN"002 
100 
I 
·300/100 
1.2111. 


IN286D 
5 
RE 
IN"003 
200 
.75 
300/200 
1.2/500 
IN2860A 
5 
RE 
IN''003 
200 
I 
3001200 
1.2111. 


IN2861 
5 
RE 
IN .•OO.• 
300 
.75 
300/300 
1.21500 
IN2861A 
5 
RE 
IN .•OO.• 
300 
I 
300/300 
1.2111. 


IN2862 
5 
RE 
IN .•OO.• 
.•00 
.75 
300/ .•00 
1.21500 
IN2862A 
5 
RE 
IN .•OO" 
.00 
I 
300/.00 
1.2111. 


I N2863 
5 
R) 
IN.005 
500 
.75 
200/500 
1.21500 


lN2863A 
5 
RE 
IN.005 
500 
I 
3001500 
1.2111. 
IN2864 
5 
RE 
IN .•005 
6DO 
.75 
200/600 
1.21500 


lN286'A 
5 
RE 
IN.005 
600 
I 
300/600 
1.2111. 


1N2865 
5 
RE 
IK 
.7 
1001 
2.51 


lN2866 
5 
RE 
I.5K 
.7 
1001 
2.51 


IN2867 
5 
RE 
IK 
.7 
1001 
2.51 


IN2868 
5 
RE 
I.5K 
.7 
1001 
2.51 


IN2878 
5 
50 IN2878 
700 
.51 
21250 
IN2879 
5 
50 IN2879 
700 
.51 
21250 


IN2880 
5 
50 IN2880 
IK 
.51 
21250 


IN2881 
5 
50lN2881 
It< 
.51 
21250 


I N2882 
5 
50lN2882 
500 
.51 
31250 


IN2883 
5 
50lN2883 
500 
.51 
31250 
lN288. 
5 
50 I N288' 
.00 
.51 
.1250 
IN2885 
5 
50 IN2885 
.•00 
.51 
.•1250 


lN2886 
5 
50lN2886 
500 
.51 
31250 


IN2887 
5 
50 IN2887 
500 
.51 
31250 
IN2888 
5 
50 IN2888 
750 
.51 
51250 
IN2889 
5 
50 I N2889 
750 
.51 
51250 


IN2890 
5 
50 IN2890 
2K 
.51 
.•1250 
IN2891 
5 
50 IN2891 
2K 
.51 
.•1250 
IN2892 
5 
50 IN2892 
100 
.51 
61250 
IN2893 
5 
SO IN2893 
100 
.51 
61250 


lN289. 
5 
SO IN289" 
..SO 
.51 
71250 
IN2895 
5 
50 IN2895 
.50 
.51 
71250 
IN2896 
5 
SO lN2896 
500 
.51 
51250 
IN2897 
5 
SO IN2897 
500 
.51 
51250 


IN2898 
5 
SO IN2898 
800 
.51 
81250 
IN2899 
5 
50 IN2899 
800 
.51 
81250 
IN2900 
5 
50 IN2900 
3K 
.51 
61250 
IN2901 
5 
50 IN2901 
3K 
.51 
61250 


;~ 


RATINGS 
CHARACTtRISTICS 


TYPE 
~ 
TI 
FOtt 
Po 
VR 
I 
IR 
Ilt VR 
VF 
lit 
IF 
'.. 
Vz 
lit 
IZ 
TOt. 


NUMIER 
~ 3 
REPLACEMENT 
NEW 


v 
DESIGN 
(mW) 
(V) 
(A) 
p.A 
/ 
(V) 
(V) 
lImA) 
(ns) 
(V) 
/ 
(mA) 
'" 
lN2902 
5 
SO lN2902 
150 
.5/ 
9/250 


lN2903 
5 
SO lN2903 
150 
.5/ 
9/250 
lN29(M 
5 
SO lN29<M 
500 
.5/ 
71250 


lN2905 
5 
SO lN2905 
500 
.5/ 
71250 


IN2906 
5 
SO IN2906 
500 
.5/ 
10/250 


lN2907 
5 
SO lN2907 
500 
.5/ 
10/250 


lN2908 
5 
SO lN2908 
850 
.5/ 
111250 
lN2909 
5 
SO lN2909 
850 
.5/ 
11/250 


lN2910 
5 
SO IN2910 
4K 
.5/ 
81250 
lN2911 
5 
SO 1N2911 
4K 
.5/ 
8/250 
lN2912 
5 
SO lN2912 
200 
.5/ 
12/250 
lN2913 
5 
SO lN2913 
200 
.5/ 
12/250 


lN2914 
5 
SO IN2914 
500 
.5/ 
9/250 
lN2915 
5 
SO lN2915 
500 
.5/ 
91250 
lN2916 
5 
SO lN2916 
550 
.5/ 
13/250 
lN2917 
5 
SO lN2917 
550 
.5/ 
13/250 


lN2918 
5 
SO lN2918 
5K 
.5/ 
10/250 


lN2919 
5 
SO lN2919 
5K 
.5/ 
10/250 
lN2920 
5 
SO 1N2920 
500 
.5/ 
11/250 


lN2921 
5 
SO lN2921 
500 
.5/ 
111250 


IN2922 
5 
SO lN2922 
6K 
.5/ 
12/250 


lN2923 
5 
SO lN2923 
6K 
.5/ 
12/250 
lN2924 
5 
SO lN2924 
500 
.5/ 
13/250 


lN2925 
5 
SO lN2925 
500 
.5/ 
13/250 


lN2938 
5 
20 
2W 
.91100 
15 


lNJ016 
5 
20 
IN4736 
lW 
6.8/37 
20 


lNJ016A 
5 
20 
IN4736 
lW 
6.8/37 
10 


lN3016B 
5 
20 
lN4736A 
lW 
6.8/37 
5 


lN3017 
5 
20 
IN-4737 
lW 
7.5/34 
20 


lN3017A 
5 
20 
lN4737 
lW 
7.5/34 
10 
lN30178 
5 
20 
lN4737A 
lW 
7.5/34 
5 


lN3018 
5 
20 
lN47J8 
lW 
8.2/31 
20 


lN3011A 
5 
20 
lN4738 
lW 
8.2/31 
10 
lNJ018B 
5 
20 
lN4738A 
lW 
8.2/31 
5 
lN3019 
5 
20 
lN47J9 
lW 
9.1/38 
20 
IN3019A 
5 
20 
lN4739 
lW 
9.1/31 
10 


lNJ019B 
5 
20 
lN4739A 
lW 
9.1/31 
5 
lN3020 
5 
20 
lN4740 
lW 
10125 
20 
lN3020A 
5 
20 
lN4740 
lW 
10/25 
10 
lN3020B 
5 
20 
lN4740A 
lW 
10125 
5• 


• 


~ ~ 
RATINGS 
CHARACTERISTICS 
.. :c 


TYPE 
I!! ~ 
TI 
FOIl 
PD 
VR 
I 
IR 
lIP VR 
V. 
lIP I. 
t" 
Vz • 
IZ 
TOI. 


NUMIlltl 
.. 
~ 
REPLACEMENT 
NEW 
::Ii 
u 
DESIGN 
(mWI 
(VI 
(AI 
pi. 
/ 
(V) 
(VI 
I 
(mA) 
Ins) 
(V) 
/ 
(mAl " 


lN3021 
5 
ZD 
IN.Hl 
lW 
11/23 
20 


lN3021A 
5 
ZD 
IN-4741 
lW 
11/23 
10 


IN30218 
5 
ZD 
IN.7.,A 
IW 
11/23 
5 


1N3022 
5 
ZD 
IN.7.2 
lW 
12/21 
20 


IN3022A 
5 
ZO 
lN47042 
lW 
12/21 
10 


1N30228 
5 
ZD 
IN'7'2A 
lW 
12/21 
5 
lN3023 
5 
ZD 
IN'7'3 
lW 
13119 
20 
IN3023A 
5 
ZD 
lN4743 
lW 
13119 
10 


1N30238 
5 
ZD 
lN4743A 
lW 
13119 
5 
lN30U 
5 
ZD 
IN.47".4 
lW 
15117 
20 


lN302'A 
5 
ZD 
IN.(7''.4 
IW 
15117 
10 
lN302.8 
5 
ZD 
IN4]4"A 
IW 
15117 
5 


lN3025 
5 
ZD 
lN474S 
lW 
16115 
20 
lN3025A 
5 
ZD 
lN47.4S 
IW 
16115 
10 
lN30258 
5 
ZD 
I N.7.5A 
lW 
16/15 
5 
IN3026 
5 
ZD 
lN4746 
IW 
18/" 
20 


lN3026A 
5 
ZD 
IN.H6 
lW 
18/1' 
10 
lN30268 
5 
ZD 
lN4746A 
lW 
18/1' 
5 
IN3027 
5 
ZD 
IN.H7 
lW 
20112 
20 
lN3027A 
5 
ZD 
IN'7'7 
lW 
20112 
10 


1N30278 
5 
ZD 
IN'7'7A 
lW 
20112 
5 
lN3028 
5 
ZD 
IN.7.8 
lW 
22111 
20 
lN3028A 
5 
ZD 
lN47048 
lW 
22111 
10 
1N30288 
5 
ZD 
lN47.48.4. 
lW 
22111 
5 


lN3029 
5 
ZD 
IN.7.9 
lW 
2.110 
20 
lN3029A 
5 
ZD 
IN.47''9 
lW 
2.110 
10 
1N30298 
5 
ZD 
IN4749A 
lW 
241\0 
5 
lN3030 
5 
ZD 
lN4750 
lW 
27/9.5 
20 


lN3030A 
5 
ZD 
IN.750 
lW 
27/9.5 
10 
lN30308 
5 
ZD 
lN475QA 
lW 
27/9.5 
5 
lN3031 
5 
ZD 
IN.4751 
lW 
30/8.5 
20 
lN3031A 
5 
ZD 
IN.751 
lW 
30/8.5 
10 


IN30318 
5 
ZD 
IN.751A 
lW 
30/8.5 
5 
lN3032 
5 
ZD 
lN4752 
lW 
33/7.5 
20 
lN3032A 
5 
ZD 
lNo4752 
lW 
33/7.5 
10 
1N30328 
5 
ZD 
lN4752A 
lW 
33/7.5 
5 


1N303J 
5 
ZD 
lW 
36/7 
20 
lN3033A 
5 
ZD 
lW 
36/7 
10 
1N30338 
5 
ZD 
lW 
36/7 
5 
lN303. 
5 
ZD 
lW 
39/6.5 
20 


z 
~ 
0 
RATINGS 
CH•••R•••CTERISTICS 
~ 
•• 
!l 
TYPE 
= 
TI 
FOR 
"0 
VR 
I 
IR 
•• VR 
VF • IF 
'.. 
Vz • 
IZ 
TOI. 
• lii 
NUMBER 
:E 3 
REPLACEMENT 
NEW 
u 
DESIGN 
(mWI 
(VI 
("" 
pA 
/ 
(V) 
(VI 
/ (m"') 
1M) 
(V) 
/ 
(m"') 
'" 


lN303 •••. 
S 
ZO 
lW 
39/6.5 
10 


1N303.8 
5 
ZO 
lW 
39/6.5 
5 


lN3035 
5 
ZO 
lW 
.3/6 
20 


lN3035 ••. 
5 
ZO 
lW 
'3/6 
10 


1N30358 
5 
ZO 
lW 
'3/6 
5 


lN3036 
5 
ZO 
lW 
'7/5.5 
20 


lN3036A 
5 
ZO 
lW 
'715.5 
10 


1N30368 
5 
ZO 
lW 
'715.5 
5 


1N3037 
5 
ZO 
lW 
51/5 
20 


lN3037A 
5 
ZO 
lW 
51/5 
10 


1N30378 
5 
ZO 
lW 
51/5 
5 


lN3038 
5 
ZO 
lW 
56/4.5 
20 


lN3038A 
5 
ZO 
lW 
56/4.5 
10 


1N30388 
5 
ZO 
lW 
56/4.5 
5 


lN3039 
5 
ZO 
lW 
62/4 
20 


lN3039A 
5 
ZO 
lW 
6Z/4 
10 


1N30398 
5 
ZO 
lW 
621. 
5 


lN30'0 
5 
ZO 
lW 
68/3.7 
20 


lN30.0A 
5 
ZO 
lW 
68/3.7 
10 


lN30'08 
5 
ZO 
lW 
68/3.7 
5 


lN3041 
5 
ZO 
lW 
75/3.3 
20 


lN3~lA 
5 
ZD 
lW 
75/3.3 
10 


lN30.18 
5 
ZO 
lW 
75/3.3 
5 
lN30.2 
5 
ZO 
IW 
8213 
20 


lN3042A 
5 
ZO 
lW 
82/3 
10 


lN30428 
5 
ZO 
lW 
82/3 
5 
lN3043 
5 
ZO 
lW 
91/2.8 
20 


lN3043A 
5 
ZO 
lW 
91/2.8 
10 


lN30438 
5 
ZO 
lW 
91/2.8 
5 
lN304' 
5 
ZO 
lW 
100/2 
20 
lN304'A 
5 
ZO 
lW 
100/2 
10 


lN3~"'B 
5 
ZO 
lW 
10012 
5 


lN30'5 
5 
ZO 
lW 
110/2.3 
20 


lN30.5A 
5 
ZO 
lW 
110/2.3 
10 
1N30.58 
5 
ZO 
lW 
110/2.3 
5 
lN30'6 
5 
ZO 
lW 
120/2 
20 


lN3~6'" 
5 
ZO 
lW 
120/2 
10 
lN30.68 
5 
ZO 
lW 
120/2 
5 


lN3047 
5 
ZO 
lW 
130/1.9 
20 
lN3047A 
5 
ZO 
lW 
130/1.9 
10• 


• 


~ 
RATINGS 
CHARACTERISTICS 


TYI'f I 


!o! 
TI 
FOR 
Po 
VR 
I 
IR 
GP VR 
Vf 
GP 
If 
'.. 
Vz 
GP 
IZ 
TOt. 


NUMIER 
;REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
I'-' 
/ 
(V) 
(V) 
/ (mA) 
(M) 
(V) 
/ 
(mA) " 


lN3CM7B 
5 
ZO 
lW 
130/1.9 
5 
lN3CM8 
5 
ZO 
lW 
150/1.7 
ZO 
lN3CMIA 
5 
ZO 
IW 
lSOI1.7 
10 
lN3CMII 
5 
ZO 
lW 
lSO/1.7 
5 


lN3CM9 
5 
ZO 
lW 
160/1.6 
20 
IN3CM9A 
5 
ZO 
lW 
160/1.6 
10 
IN30491 
5 
ZO 
lW 
16011.6 
5 


lN30SO 
5 
Zo 
lW 
18011.4 
20 


lN3050A 
5 
ZO 
lW 
180/1.4 
10 
lN3050B 
5 
ZO 
lW 
180/1.4 
5 
lNJ051 
5 
ZO 
lW 
200/1.2 
20 


lNJ051A 
5 
ZO 
lW 
20011.2 
10 


lN30518 
5 
ZO 
lW 
200/1.2 
5 
lN3052 
5 
RE 
12K 
.1 
200/ 
70/ 


lN3053 
S 
RE 
UK 
.1 
200/ 
75/ 


lNJ054 
5 
RE 
16K 
.1 
200/ 
80/ 


lN3055 
5 
RE 
18K 
.1 
200/ 
85/ 


lN3056 
5 
RE 
20K 
.1 
200/ 
90/ 


lNJ057 
5 
RE 
22K 
.1 
200/ 
95/ 


INJ058 
5 
RE 
24K 
.1 
200/ 
100/ 


lNJOS9 
5 
RE 
26K 
.1 
200/ 
105/ 


lN3060 
5 
RE 
28K 
.1 
200/ 
120/ 


lN3061 
5 
RE 
30K 
.1 
200/ 
125/ 


lN3062 
5 
SO 
lN4305 
75 
.1/50 
1/20 
2 


IN3063 
5 
SO 
IN4305 
75 
.11SO 
.15110 
2 
lN3064 
5 
SO 
lN4454 
75 
.1/50 
1110 
4 
lN3065 
5 
SO 
IN4305 
75 
.1/50 
1/20 
2 
lN3066 
5 
SO 
IN4305 
75 
.1/SO 
1110 
2 


lN3067 
5 
SO 
IN4U8 
30 
.1120 
1/5 
2 
lN3068 
5 
SO 
IN4U8 
30 
.1120 
1/5 
SO 


lN3069 
5 
SO 
lN4U8 
65 
.1/SO 
I/SO 
SO 


lN3070 
5 
SO lN3070 
200 
.11175 
11100 
SO 


lN3071 
5 
SO 
lN3070 
200 
.11175 
11100 
SO 


lN3072 
5 
RE 
lN4001 
50 
.2 
1/50 
1.5/500 
lN3073 
5 
RE 
lN4002 
100 
.2 
11100 
1.5/500 


lNJ074 
5 
RE 
lN4003 
ISO 
.2 
11150 
1.5/500 


lNJ075 
5 
RE 
lN4003 
200 
.2 
1/200 
1.5/500 
lN3076 
5 
RE 
lN40CM 
250 
.2 
1/250 
1.5/500 
lN30n 
5 
RE 
lN40CM 
300 
.2 
1/300 
1.5/500 
lN3078 
5 
RE 
lN40CM 
3SO 
.2 
1/3SO 
1.5/500 


;;/ ~ 
RATINGS 
CHARACTERISTICS 
:c 


TYPE 
$ ~ 
TI 
FOR 
PD 
VR 
I 
IR 
@ 
VR 
VF 
@ 
IF 
t" 
Vz 
@ 
IZ 
TOl 
Oft 
NUMBER 
:IE 3 
REPLACEMENT 
NEW 
v 
DESIGN 
(mW) 
(V) 
(A) 
pA 
I 
(VI 
(VI 
I 
(mAl 
(ns) 
(VI 
I 
(mAl 
" 


lN3079 
S 
RE 
IN.400.4 
400 
.2 
1/"00 
1.51500 


lN3080 
5 
RE 
IN4oo5 
500 
.2 
1/500 
1.51500 


lN3081 
5 
RE 
IN4oo5 
600 
.2 
1/600 
1.51500 


lN3082 
5 
RE 
lN4oo3 
200 
.5 
200/200 
1.2/200 


lN3083 
5 
RE 
IN .•OO'' 
400 
.5 
2001400 
1.21200 


1N3084 
5 
RE 
IN4oo5 
600 
.5 
200/600 
1.2/200 


1N3085 
5 
RE 
100· 
150 
~OMI 
1.1/ 


lN3086 
5 
RE 
200 
150 
.• OM I 
1.1/ 


1N3087 
5 
RE 
300 
150 
40MI 
1.11 


lN3088 
5 
RE 
400 
150 
40MI 
1.1/ 


lN3089 
5 
RE 
500 
150 
"OM/ 
1.1/ 


IN3090 
5 
RE 
600 
150 
40MI 
1.1/ 


IN3091 
5 
RE 
800 
150 
40MI 
1.1/ 


lN3092 
G 
RE 
IK 
150 
40MI 
1.1/ 


lN3097 
G 
5D 
IN4305 
30 
2130 
.5110 


lN3098 
5 
ZO 
lW 
120/3 
20 


lN3098A 
5 
ZO 
lW 
120/3 
10 


lN3099 
5 
ZO 
lW 
15013 
20 


lN3099A 
5 
ZO 
lW 
150/3 
10 


lN3100 
5 
ZO 
lW 
180/3 
20 


lN3100A 
5 
ZO 
lW 
180/3 
10 


lN3101 
5 
ZO 
lW 
220/3 
20 


lN310lA 
5 
ZO 
lW 
220/3 
10 


lN3106 
5 
RE 
IN4006 
800 
.75 
1001 
1.6/750 


lN3107 
5 
RE 
I.2K 
.5 
1001 
3.21 


lN3108 
5 
RE 
800 
1.5 
1001 
1.61 


lN3109 
5 
RE 
I.2K 
.7 
1001 
3.21 


lN3110 
G 
50 
lN4305 
8 
20/8 
.4515 


lN3112 
5 
ZO 
lN4737A 
IW 
7.41120 
5 


lN3121 
G 
50 
lN4305 
50 
3.5150 
.251.1 


IN3122 
G 
50 
lN4305 
20 
4.5/20 
.311 


lN3123 
5 
50 
lN430S 
40 
.1/"0 
1.5110 


lN3'24 
5 
50 
lN4151 
40 
.1/40 
1120 


lN3125 
G 
50 
lN4305 
40 
100140 
.415 


lN3139 
S 
RE 
50 
70 
15MI 
1.51 


lN3140 
S 
RE 
100 
70 
15M! 
1.5/ 


lN3141 
S 
RE 
150 
70 
15MI 
1.51 


1N3142 
5 
RE 
200 
70 
15MI 
1.51 


lN3U.4 
G 
SO 
lN4305 
20 
201 
.3/1 


lN3145 
G 
SO 
IN4305 
65 
251 
.45110 
- 


- 


~ ~ 
RATINGS 
CHARACTERISTICS 
:c 
j 
u 
FOR 
I 
IR 
•• VR 
VF 
Vz 
IZ 
TOl 
TY" 
"' 
TI 
Po 
VR 
., IF 
t" 
• 
NUMBER ~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
IVI 
(A) 
pA 
/ 
IV) 
IV} 
/ (mA) 
1"'1 
IV} 
/ 
ImA} 
% 


lN3U6 
G 
SO 
1"""15'( 
20 
100/ 
l/SO 


lN3U7 
5 
SO 
IN••• 8 
.5 
11100 
lN3U8 
S 
RO 
8.5110 


lN315. 
S 
RO 
.00 
8.8110 
5 


IN315'A 
S 
RO 
.00 
8.8110 
5 
IN3155 
5 
RO 
.00 
8.8110 
5 


lN3155A 
5 
RO 
.00 
8.8110 
5 
IN3156 
5 
RO 
.00 
8.8110 
5 


lN3156A 
5 
RO 
.00 
8.8110 
5 


lN3157 
5 
RO 
.00 
8.8110 
5 


lN3157A 
5 
RO 
.00 
8.8110 
5 
lN3159 
G 
SO 
IN.305 
15 
100/10 
.45110 
300 


lN3160 
G 
SO 
IN.305 
60 
12/ 
.• 5110 
lN3161 
5 
RE 
50 
2.0 
16MI 
1.3/ 


lN3162 
5 
RE 
100 
2.0 
16M/ 
1.3/ 


lN3163 
5 
RE 
150 
2.0 
16MI 
1.3/ 


lN316' 
5 
RE 
200 
2.0 
16M/ 
1.3/ 


lN3165 
5 
RE 
250 
2'0 
16M/ 
1.3/ 


lN3166 
5 
RE 
300 
240 
16M/ 
1.3/ 


lN3167 
5 
RE 
350 
2.0 
16M! 
1.3/ 


lN3168 
5 
RE 
.00 
2.0 
16M! 
1.3/ 


lN3169 
5 
RE 
500 
2.0 
16M/ 
1.3/ 


lN3170 
5 
RE 
600 
2.0 
16MI 
1.3/ 


lN3171 
5 
RE 
700 
2.0 
16MI 
1.9/ 


lN3171A 
5 
RE 
700 
240 
16M/ 
1.9/ 


lN3172 
5 
RE 
800 
2.0 
16MI 
1.9/ 


lN3172A 
5 
RE 
800 
240 
16M/ 
1.9/ 


IN3173 
5 
Rf 
900 
2.0 
16M/ 
1.9/ 


lN3173A 
5 
RE 
900 
2.0 
16M! 
1.9/ 


lN317. 
5 
RE 
lK 
240 
16M/ 
1.9/ 


lN317'A 
5 
RE 
lK 
2.0 
16M! 
1.9/ 


lN3175 
5 
RE 
1.2K 
2.0 
15M! 
1.'" 


lN3176 
5 
RE 
UK 
2.0 
15M/ 
1.41 


lN3177 
5 
RE 
1.6K 
2.0 
15M/ 
1..4/ 


lN3179 
5 
SO 
IN.938 
2.0 
10/200 
11100 
lN3180 
5 
SO 
IN.938 
130 
51100 
\.5/500 


lN3181 
5 
ZO 
IN.737 
600 
7.711. 
10 
lN3190 
5 
RE 
IN.OO' 
.00 
1 
51400 
1.11lA 
lN3191 
5 
RE 
1N"005 
600 
1 
5/600 
LIllA 
lN3192 
5 
RE 
lN6.5 
200 
10/200 
11100 


~ ~ 
RATINGS 
CHARACTtRISTICS 


TYPE 
i!! 
II 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF • IF 
trY 
Vz • 
IZ 
TOI. 
;;; 
NUMBER 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(AI 
,.... 
/ 
(V) 
(V) 
/ (mA) 
1M) 
(V) 
/ 
(mA) " 
lN3193 
S 
RE 
IN'003 
200 
.75 
5/200 
1.2/7SO 


lN319' 
S 
RE 
IN'OO4 
,00 
.75 
5/200 
1.2/7SO 


lN3195 
S 
RE 
IN,005 
600 
.75 
5/200 
1.217SO 


lN3196 
S 
RE 
IN'OO6 
800 
.75 
5/200 
1.2/7SO 


lN3197 
G 
SO 
IN,U8 
3D 
SOil 0 
.415 
300 
lN3198 
5 
IO 
'00 
2.25110 
2 
lN3199 
5 
RO 
270 
8.8110 
5 
lN3200 
5 
RO 
270 
8.8110 
5 


lN3201 
5 
RO 
270 
8.8110 
5 


. lN3202 
5 
RO 
270 
8.8110 
5 
lN3203 
G 
SO 
IN'305 
25 
50125 
.5/35 
300 
lN320, 
5 
SO 
IN'305 
60 
50125 
.4135 
300 


lN3206 
5 
SO 
IN'531 
80 
30N/20 
1110 
, 


lN3207 
5 
SO 
IN'607 
50 
50N/20 
1/150 
6 
1N3208 
5 
RE 
50 
15 
10M/ 
1.5/ 


lN3209 
5 
RE 
100 
15 
10M/ 
1.5/ 


lN3210 
5 
RE 
200 
15 
10M/ 
1.5/ 


lN3211 
5 
RE 
300 
15 
10M/ 
1.5/ 


lN3212 
5 
RE 
,00 
15 
10M/ 
1.5/ 


lN3213 
5 
RE 
500 
15 
10M/ 
1.5/ 


lN32U 
5 
RE 
600 
15 
10M/ 
1.5/ 


lN3215 
5 
SO 
IN'152 
80 
10/SO 
.711 


lN3223 
5 
SO 
IN'938 
150 
201125 
1.514 
800 
1N3225 
G 
SO 
IN,U8 
'0 
33110 
1/5 
500 


lN3227 
5 
RE 
IN'002 
100 
.5 
2501100 
3.3/500 
lN3228 
5 
RE 
IN,003 
200 
.5 
250/200 
3.3/500 
lN3229 
5 
RE 
IN'OO4 
'00 
.5 
2SOI400 
3.3/500 
lN3230 
5 
RE 
IN,005 
600 
.5 
250/600 
3.3/500 


lN3231 
5 
RE 
IN'OO6 
800 
.5 
2SO/800 
3.3/500 
lN3232 
5 
RE 
IN4007 
lK 
.5 
25011 K 
3.3/500 
lN3233 
5 
RE 
1.2K 
.5 
2SO/ 
3.3/ 


lN3234 
5 
RE 
1.5K 
.5 
2SO/ 
3.3/ 


lN3235 
5 
RE 
1.8K 
.5 
2SO/ 
3.3/ 


lN3236 
5 
RE 
2K 
.5 
250/ 
3.3/ 


lN3237 
5 
RE 
IN'OOl 
50 
.75 
2SO/SO 
2.2/7SO 
lN3238 
5 
RE 
IN,002 
100 
.75 
2SOI100 
2.2/7SO 


lN3239 
5 
RE 
IN'003 
200 
.75 
250/200 
2.2/7SO 
lN3Z40 
5 
RE 
IN'OO4 
'00 
.75 
2501400 
2.2/7SO 
lN32'1 
S 
RE 
IN,005 
600 
.75 
250/600 
2.2/7SO 
lN32'2 
S 
RE 
IN'OO6 
800 
.75 
250/800 
2.2/7SO 
- 


- 


li 
RATINGS 
CHARACTERISTICS 
;( ~ 
ii ~ 
TI 
FOR 
VR 
I 
IR 
@ 
VR 
VF 
IF 
Vz 
IZ 
TOl 
TYPE 
I!! 
PD 
@ 
t" 
•• 


NUMBER 
.. •• 
REPLACEMENT 
NEW 
:E 3u 
DESIGN 
(mW) 
(VI 
(A) 
"A 
I 
(V) 
(V) 
I 
(mA) 
(nl) 
(V) 
I 
(mA) 
" 


I NJ2.43 
5 
RE 
lN4oo7 
lK 
.75 
25011 
K 
2.2/750 
lN32 .•.• 
5 
RE 
UK 
.75 
2.21750 


1N3245 
5 
RE 
1.SK 
.75 
2.21750 


1N3246 
5 
RE 
lN400i 
50 
1 
250150 
1.111A 


lN3247 
5 
RE 
lN4oo2 
100 
1 
2501100 
I.1I1A 


1N3248 
5 
RE 
IN4oo3 
200 
I 
250/200 
1.111A 


lN3249 
S 
RE 
lN4oo4 
400 
I 
2501400 
I.1I1A 


1N3250 
5 
RE 
IN.400S 
600 
I 
250/600 
I.1I1A 


lN3251 
5 
RE 
lN4006 
800 
1 
250/800 
1.1/1A 


1N3252 
5 
RE 
lN4oo7 
lK 
1 
25011 
K 
101/1A 


lN3253 
5 
RE 
lN4oo3 
200 
.75 
200/200 
1.2/750 


IN3254 
5 
RE 
lN4oo4 
400 
.75 
2001400 
1.2/750 


1N3255 
5 
RE 
lN4oo5 
600 
.75 
200/600 
1.2/750 


lN3256 
5 
RE 
lN4006 
800 
.75 
200/800 
1.2/750 


lN3257 
5 
5D 
lN4449 
80 
25N/50 
1/30 
3 


lN3258 
5 
5D 
lN4448 
80 
25N/50 
1/100 
4 


IN3260 
5 
RE 
50 
160 
12M/ 
1.61 


IN3261 
5 
RE 
100 
160 
12MI 
1.61 


lN3262 
5 
RE 
150 
160 
12MI 
1.61 


IN3263 
5 
RE 
200 
160 
12MI 
1.61 


lN3264 
5 
RE 
250 
160 
12MI 
1.61 


1N3265 
5 
RE 
300 
160 
12MI 
1.6/ 


lN3266 
5 
RE 
350 
160 
12MI 
1.61 


lN3267 
5 
RE 
400 
160 
12MI 
1.61 


lN3268 
5 
RE 
500 
160 
12MI 
1.61 


lN3269 
5 
RE 
600 
160 
12MI 
1.61 


lN3270 
S 
RE 
700 
160 
12MI 
1.61 


lN3271 
S 
RE 
800 
160 
12MI 
1.61 


lN3272 
5 
RE 
900 
160 
12MI 
1.61 


lN3273 
5 
RE 
lK 
160 
12MI 
1.61 


lN3274 
5 
RE 
1.2K 
160 
12MI 
1.61 


lN3275 
S 
RE 
1.4K 
160 
12MI 
1.61 


lN3276 
S 
RE 
1.6K 
160 
12MI 
1.61 


lN3277 
5 
RE 
lN4oo3 
200 
.75 
5/200 
1.3/750 


lN3278 
5 
RE 
lN4004 
400 
.75 
51400 
1.3/750 


lN3279 
S 
RE 
lN4oo5 
600 
.75 
5/600 
1.3/750 


lN3280 
5 
RE 
lN4006 
800 
.75 
5/800 
1.3/750 


lN3281 
S 
RE 
lN4oo7 
lK 
.75 
SilK 
1.3/750 


lN3282 
5 
RE 
lN4oo7 
lK 
.1 
IIlK 
3.71100 


lN3283 
S 
RE 
1.SK 
.1 
\I 
3.71 


~ 
RATINGS 
CHARACTERISTICS 
;/ ~ 
ii 
II 
TYPf 
l!! 
!i; 
TI 
FOR 
PD 
VR 
I 
IR 
'" 
VR 
VF 
lIP 
IF 
t" 
VI 
lIP 
II 
TOL 


NUMBER 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
,.A 
I 
(V) 
(V) 
I 
(mA) 
(n.) 
(V) 
I 
(mA) 
" 


IN32B" 
S 
RE 
2K 
.1 
11 
3.71 


IN32B5 
5 
RE 
2.5K 
.1 
11 
3.71 


I N32B6 
5 
RE 
3K 
.1 
11 
3.71 


IN3287 
G 
5D 
6 
151 
.32/1 


IN3287W 
G 
50 
6 
151 
.32/1 


I N3288 
5 
RE 
100 
100 
2••MI 
1.51 


IN3288A 
5 
RE 
100 
100 
24M! 
1.21 


I N3289 
5 
RE 
200 
100 
24M! 
1.51 


IN3289A 
5 
RE 
200 
100 
2••MI 
1.21 


IN3290 
5 
RE 
300 
100 
2"MI 
1.51 


IN3290A 
5 
RE 
300 
100 
24M! 
1.21 


IN3291 
5 
RE 
••00 
100 
2••MI 
1.51 


IN3291A 
5 
RE 
••00 
100 
2••MI 
1.21 


I N3292 
5 
RE 
500 
100 
21MI 
1.51 


IN3292A 
5 
RE 
500 
100 
21MI 
1.21 


I N32926 
5 
RE 
500 
100 
21MI 
1.51 


IN3293 
5 
RE 
600 
100 
17M! 
1.51 


IN3293A 
5 
RE 
600 
100 
17MI 
1.21 


IN329" 
5 
RE 
800 
100 
13MI 
1.51 


IN329 
••A 
5 
RE 
800 
100 
13MI 
1.21 


IN3295 
5 
RE 
IK 
100 
IIMI 
1.51 


IN3295A 
5 
RE 
IK 
100 
11M/ 
1.21 


IN3296 
5 
RE 
I.2K 
100 
9MI 
1.51 


lN3296A 
5 
RE 
1.2K 
100 
9MI 
1.21 


lN3297 
5 
RE 
I. ••K 
100 
7MI 
1.5/ 


IN3297A 
5 
RE 
I. ••K 
100 
7MI 
1.21 


I N3298 
5 
50 
IN ••608 
70 
.2/60 
.9/500 
200 


IN3298A 
5 
50 
IN ••608 
70 
.2/60 
.9/500 
20 


IN335 
•• 
5 
RE 
10 
3 
201 
1.21 


IN3355 
5 
RE 
15 
3 
201 
1.21 


IN3356 
5 
RE 
25 
3 
101 
1.21 


IN3357 
5 
RE 
50 
3 
101 
1.21 


I N3358 
5 
RE 
75 
3 
101 
1.21 


IN3359 
5 
RE 
100 
3 
101 
1.21 


IN3360 
5 
RE 
ISO 
3 
101 
1.21 


IN3361 
5 
RE 
200 
3 
101 
1.21 


IN3362 
5 
RE 
300 
3 
101 
1.21 


lN3363 
5 
RE 
••00 
3 
101 
1.21 


lN3364 
5 
RE 
500 
3 
101 
1.21 


lN3365 
5 
RE 
600 
3 
101 
1.21 
- 


- 


~ ~ 
RATINGS 
CHARACTERISTICS 
~ ~ 
TYPE 
i!! ~ 
TI 
FOR 
'0 
VR 
I 
IR 
lIP VR 
Vf 
lIP 
If 
." 
VI • 
II 
TO!. 


NUMBER 
C 
REPlACEMENT 
NEW 
~ 3u 
DESIGN 
(mW) 
(V) 
(AI 
p.A 
/ 
(VI 
(V) 
/ (mA) 
(ns) 
IVI 
/ 
(mA) 
'" 


''''3366 
5 
RE 
700 
3 
10/ 
1.21 


''''3367 
5 
RE 
800 
3 
10/ 
2/ 


1"'3368 
5 
RE 
900 
3 
10/ 
2/ 


IN3369 
5 
RE 
'K 
3 
25/ 
2.5/ 


'N3370 
5 
RE 
1.2K 
3 
25/ 
2.5/ 


''''337' 
5 
RE 
1.5K 
3 
25/ 
2.5/ 


''''3372 
5 
RE 
10 
20 
3'5/ 
1/ 


'N3373 
5 
RE 
25 
20 
3'5/ 
1/ 


' •••337. 
5 
RE 
50 
20 
315/ 
1/ 


''''3375 
5 
RE 
'00 
20 
315/ 
1/ 


''''3376 
5 
RE 
150 
20 
315/ 
1/ 


''''3377 
5 
RE 
200 
20 
315/ 
1/ 


''''3378 
5 
RE 
300 
20 
315/ 
1/ 


'N3379 
5 
RE 
.00 
20 
315/ 
1/ 


'N3380 
5 
RE 
500 
20 
315/ 
1/ 


''''3381 
5 
SO 
'5 
'0/ 
1/500 


''''3382 
5 
SO 
'5 
10/ 
1/500 
''''3383 
5 
SO 
50 
10/ 
1/500 
1"'338. 
5 
SO 
75 
10/ 
1/500 
''''3385 
5 
SO 
'00 
20/ 
1/500 


IN3386 
5 
SO 
ISO 
20/ 
1/500 
''''3387 
5 
SO 
200 
20/ 
1/500 
''''3388 
5 
SO 
2SO 
25/ 
1/500 
''''3389 
5 
SO 
300 
25/ 
1/500 


'N3390 
5 
SO 
.00 
25/ 
1/500 
'N3391 
5 
SO 
500 
25/ 
1/500 
''''3392 
5 
ZO 
500 
1.5/SO 
'0 
, •••3393 
5 
ZO 
500 
1.8/SO 
'0 


''''339. 
5 
ZO 
500 
2.21SO 
'0 
''''3395 
5 
ZO 
500 
2.7/50 
'0 
''''3396 
5 
ZO 
500 
3.3/30 
'0 
''''3397 
5 
ZO 
500 
3.9/30 
'0 


1"'3398 
5 
ZO 
500 
• .7/30 
'0 
1"'3399 
5 
ZO 
500 
5.6/20 
'0 
' •••3.00 
5 
ZO 
500 
6.8/20 
10 
''''3'01 
5 
ZO 
500 
8.2/10 
10 


, •••3.02 
5 
ZO 
500 
10110 
10 


''''3'03 
5 
ZO 
500 
12110 
10 
1•••3.04 
5 
IO 
500 
15110 
10 
, •••3.05 
5 
ZO 
500 
18110 
10 


c ~ 
RATINGS 
CHARACTERISTICS 
•• 
!o! 
TYPf 
~ 
~ 


TI 
FOR 
PD 
VR 
I 
'R 
<II 
VR 
VF 
lIP 
IF 
t" 
Vz 
<II 
IZ 
T04. 


NUM8ER 
:E 
REPlACEMENT 
NEW 
v 
DESIGN 
(mW) 
IV) 
(A) 
,.A 
/ 
IV) 
(V) 
/(mAI 
Ins) 
IVI 
/ 
(mAl 
'" 


lN34D6 
5 
ZD 
SOO 
22/3 
10 
lN3407 
5 
ZD 
SOO 
27/3 
10 
lN3"08 
5 
ZD 
SOO 
33/3 
10 
lN3"09 
5 
ZD 
500 
39/1.5 
10 


lN3 ••10 
5 
ZD 
SOO 
••7/1.S 
10 
1N3411 
5 
ZD 
SOO 
6.211 
10 
lN3.412 
5 
ZD 
SOO 
6.811 
10 
lN3413 
5 
ZD 
500 
7.SI1 
10 


lN3 ••1•• 
5 
ZD 
SOO 
8.211 
10 
1N341S 
5 
ZD 
SOO 
1011 
10 
lN3"16 
5 
ZD 
SOO 
1211 
10 
lN3"'7 
5 
ZD 
SOO 
IS/I 
10 


lN3 ••18 
S 
ZD 
SOO 
J81l 
10 
lN3419 
5 
ZD 
SOO 
22/1 
10 
lN3"20 
5 
ZD 
SOO 
27/1 
10 
lN3421 
5 
ZD 
SOO 
30/1 
10 


, N3••22 
5 
ZD 
SOO 
3311 
10 
lN3"23 
5 
ZD 
SOO 
3911 
10 
lNJ.42.4 
5 
ZD 
SOO 
••711 
10 
1N3••ZS 
5 
ZD 
SOO 
S611 
10 


lN3"Z6 
5 
ZD 
SOO 
6811 
10 
lN3"Z7 
5 
ZD 
SOO 
8ZI1 
10 
lN3"Z8 
5 
ZD 
SOO 
10011 
10 
lN3 ••Z9 
5 
ZD 
SOO 
lZ011 
10 


lN3430 
5 
ZD 
SOO 
150/1 
10 
IN3"31 
5 
ZD 
SOO 
18011 
10 
lN3 ••32 
5 
ZO 
SOO 
ZZOI1 
10 
lN3"33 
5 
ZD 
SOO 
8Z/2S 
10 


IN3"3" 
5 
ZD 
ZW 
1012S 
10 
lN3"3S 
5 
ZD 
ZW 
lZ/ZS 
10 
1N3436 
5 
ZD 
ZW 
lS/ZS 
10 
lN3 ••37 
5 
ZD 
ZW 
1812S 
10 


lN3 ••38 
5 
ZD 
ZW 
ZZ/7.S 
10 
lN3"39 
5 
ZD 
ZW 
Z7/7.S 
10 
lN3 ••40 
5 
ZD 
ZW 
33/7.S 
10 
lN3 ••41 
5 
ZD 
ZW 
39/7.S 
10 


lN3 ••4Z 
5 
ZD 
ZW 
"7/7.S 
10 
lN3 ••43 
5 
ZD 
ZW 
6.21Z 
10 
lN3 ••.••• 
5 
ZD 
ZW 
6.8/2 
10 
lN3 ••.•S 
5 
ZD 
ZW 
8.Z/Z 
10 -- 


• 


~ 
RATINGS 
CHARACTtRISTICS 
~ :i 
TYPE 
I!! ~ 
TI 
FOR 
Po 
VR 
10 
IR 
qp VR 
VF • IF 
t" 
Vz • 
IZ 
TO!. 


NUMBER 
~ ;REPLACEMENT 
NEW 
u 
DESIGN 
ImW) 
IV) 
(A) 
,.A 
/ 
IV) 
(V) 
limA) 
In.) 
(V) 
/ 
(mA) " 


lN3«6 
5 
ZO 
2W 
10/2 
10 
lN3«7 
5 
Zo 
2W 
12/2 
10 
lN3«& 
5 
Zo 
2W 
15/2 
10 
lN3«9 
5 
ZO 
2W 
1&12 
10 


lN3<50 
5 
Zo 
2W 
2212 
10 
lN3<51 
5 
ZO 
2W 
27/2 
10 
lN3H2 
5 
ZO 
2W 
30/2 
10 
lN3<53 
5 
zo 
2W 
33/2 
10 


lN3<5< 
5 
ZO 
2W 
39/2 
10 
lN3<55 
5 
ZO 
2W 
<7/2 
10 
lN3<56 
S 
ZO 
2W 
56/2 
10 
1N3<57 
5 
ZO 
2W 
6&12 
10 


lN3<58 
5 
ZO 
2W 
82/2 
10 
lN3<59 
5 
ZO 
2W 
100/2 
10 
lN3<6O 
5 
zo 
2W 
120/2 
10 
lN3<61 
5 
ZO 
2W 
15012 
10 


IN3<62 
5 
ZO 
2W 
18012 
10 
IN3<63 
5 
Zo 
2W 
220/2 
10 


lN3<6< 
5 
RE 
12K 
.1 
.2/12K 
2</60 


lN3<65 
G 
SO 
TI033 
60 
201<5 
1/200 


lN3<66 
G 
SO 
TI033 
<0 
15/30 
1/200 
lN3<67 
G 
SO 
IN<<<6 
18 
15/15 
.5120 
2 
lN3<68 
G 
SO 
IN<<<6 
18 
60/15 
.5/20 
2 
lN3<69 
G 
so 
IN<608 
35 
15/35 
1/600 


lN3<70 
G 
SO 
IN<608 
35 
30/35 
1/600 
lN3<71 
5 
SO 
IN<U8 
<0 
20NI<0 
1/10 
2 
lN3<73 
5 
RE 
IN<003 
200 
.75 
500/200 
1.<1750 
lN3<7< 
5 
RE 
IN<OO< 
<00 
.75 
5001<00 
1.<1750 


lN3<75 
5 
RE 
IN<005 
600 
.75 
500/600 
1.<1750 
lN3<76 
5 
RE 
IN<OO6 
800 
.5 
500/800 
1.</500 
lN3<77 
5 
ZO 
250 
2.2/5 
10 
lN3<77A 
5 
ZO 
250 
2.2/5 
5 


1N3<78 
5 
SO 
IN<003 
200 
10/200 
1/500 
lN3<79 
5 
SO 
IN<DO< 
<00 
101<00 
1/500 
lN3<80 
5 
SO 
IN<005 
600 
10/600 
1/500 
lN3<83 
G 
SO 
IN<305 
8 
30/8 
.6/10 


lN3<8< 
G 
SO 
IN<305 
75 
</10 
.<5/10 
lN3<85 
5 
SO 
IN<938 
175 
25N/150 
1/10 
50 
lN3<&6 
5 
RE 
IN<007 
lK 
.< 
50/1 K 
21<00 
lN3<87 
5 
RE 
UK 
.< 
50/ 
21<00 


~ 
RATINGS 
CHARACTERISTICS 
:;/ 


TYPi 
j! ~ 
TI 
FOR 
Po 
VR 
I 
IR 
•• 
VR 
VF 
<i! 
IF 
t" 
Vz 
lIP 
IZ 
TOL 
NUMBER 
~ ~ 
REPlACEMENT 
NEW 
u 
DESIGN 
ImWI 
IV) 
(AI 
JJA 
I 
IV) 
IV) 
I (mA) 
(ns) 
IV) 
I 
(mAl 
% 


lN3'91 
S 
RE 
50 
18 
IMI 
1.71 


lN3'92 
S 
RE 
100 
18 
IMI 
1.71 


lN3.93 
5 
RE 
200 
18 
lMI 
1.71 


lN349' 
5 
RE 
300 
lB 
lMI 
1.71 


lN3.95 
5 
RE 
.00 
lB 
lMI 
1.71 


lN3496 
5 
RD 
250 
6.2/7.5 
lN3.97 
S 
RD 
250 
6.217.5 
lN3.98 
5 
RD 
250 
6.217.5 


lN3.99 
5 
RD 
250 
6.217.5 
lN3500 
S 
RD 
250 
6.217.5 
lN3501 
S 
RD 
250 
6.35/7.5 
lN3502 
S 
RD 
250 
6.3517.5 


1N3503 
S 
RD 
250 
6.35/7.5 
lN350. 
5 
RD 
250 
6.3517.5 
lN3504A 
S 
RD 
250 
6.3517.5 
lN3506 
S 
ZD lN3506 
.00 
3.3/20 
5 


lN3507 
S 
ZD lN3507 
.00 
3.6/20 
5 
lN3508 
S 
ZD lN3508 
.00 
3.9120 
5 
lN3509 
S 
ZD lN3509 
.00 
'.3120 
5 
lN3510 
S 
ZD lN3510 
.00 
• .7120 
5 


lN3511 
S 
ZD 1N3511 
.00 
5.1/20 
5 
lN3512 
S 
ZD lN3512 
.00 
5.6/20 
5 
lN3513 
S 
ZD lN3513 
.00 
6.2120 
5 
lN35U 
S 
ZD lN35U 
.00 
6.8/20 
5 


lN3515 
S 
ZD lN3515 
.00 
7.5110 
5 
lN3516 
S 
ZD lN3516 
.00 
8.2110 
5 
lN3517 
S 
ZD lN3517 
.00 
9.1/10 
5 
lN3518 
S 
ZD lN3518 
.00 
10110 
5 


lN3519 
S 
ZD lN3519 
.00 
11110 
5 
lN3520 
S 
ZD lN3520 
.00 
12110 
5 
lN3521 
S 
ZD lN3521 
.00 
13110 
5 
lN3522 
S 
ZD lN3522 
.00 
1515 
5 


lN3523 
S 
ZD lN3523 
.00 
1615 
5 
lN352. 
S 
ZD lN3524 
.00 
18/5 
5 
lN3525 
S 
ZD lN3525 
.00 
20/5 
5 
lN3526 
S 
ZD lN3526 
.00 
2215 
5 


lN3527 
S 
ZD lN3527 
.00 
1.415 
5 
lN3528 
S 
ZD lN3528 
.00 
271. 
5 
lN3529 
S 
ZD lN3529 
.00 
301. 
5 
lN3530 
S 
ZD lN3530 
.00 
33/3 
5 • 


- 


~ 
RATINGS 
CHARACTERISTICS 


TYK Ill! 
TI 
FOR 
PD 
VR 
I 
IR 
lIP VR 
VF 
lIP IF 
'". 
VI 
lIP 
II 
TO!. 


NUMBER 
~ ~ 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
p.A 
/ 
(V) 
(VI 
/ (mA) 
(ns) 
(V) 
/ 
(mA) " 


IN3531 
S 
ZO 
~OO 
36/3 
5 


IN3532 
S 
ZO 
~OO 
39/3 
5 


IN3533 
S 
ZO 
~OO 
~3/2 
5 


IN353~ 
S 
ZO 
~OO 
~7/2 
5 


IN3535 
S 
SO 
IN~938 
200 
1/150 
.55/1 
IN3536 
5 
SO 
IN~57 
70 
25N/6O 
.62/1 
lN3537 
5 
IO 
IN~7~2 
IW 
12/25 
10 


IN3538 
S 
SO 
ISO 
2/1 SO 
2.3/2.5 


IN35~~ 
S 
RE 
IN~002 
100 
.6 
.21100 
1.S/500 
IN35~5 
S 
RE 
IN~003 
200 
.6 
.2/200 
1.S/500 
IN35~6 
S 
RE 
IN~OO~ 
300 
.6 
.2/300 
1.S/500 
IN35~7 
5 
RE 
IN~OO~ 
~OO 
.6 
.2/~00 
1.S/500 


IN35~8 
5 
RE 
IN~005 
500 
.6 
.2/500 
1.S/500 
IN35~9 
S 
RE 
lN~005 
600 
.6 
.2/600 
1.S/500 
IN3550 
5 
SO 
IN~938 
180 
200/180 
I/SO 
IU 
IN3553 
S 
RO 
250 
6.3/7.5 
3 


IN3558 
5 
ZO 
lN751A 
10.3/15 
3 


IN3559 
G 
SO 
2~ 
20/ 
1/200 
IN3563 
S 
RE 
lN~007 
IK 
.~ 
200/1 K 
1.2/~00 
IN35M 
G 
SO 
IN~~~8 
IS 
20/10 
I/~ 


IN3565 
S 
SO 
6 
25M/ 
2I2A 
IN3566 
S 
RE 
800 
I 
500/ 
2.2/1 
IN3567 
S 
SO 
IN~~~8 
75 
.05/SO 
1/100 
2 
lN3568 
5 
SO 
IN~~~9 
80 
I/SO 
1/20 
2 


IN3569 
5 
RE 
100 
3.5 
~OO/ 
1.3/ 


IN3570 
5 
RE 
200 
3.5 
~OO/ 
1.3/ 


IN3571 
5 
RE 
300 
3.5 
~OO/ 
1.3/ 


IN3572 
5 
RE 
~OO 
3.5 
~OO/ 
1.3/ 


lN3573 
S 
RE 
500 
3.5 
~OO/ 
1.3/ 


IN357~ 
5 
RE 
600 
3.5 
~OO/ 
1.3/ 


IN3575 
5 
SO 
IN~83 
60 
.7N/50 
.7~/1 
IN3576 
5 
SO 
IN~84 
125 
.7N/125 
.7~/1 


IN3575 
S 
SO 
IN~85 
175 
.7N/175 
.7~/1 
IN3578 
S 
SO 
lNM5 
225 
.7N1225 
.7~/1 
IN3579 
5 
SO 
lNM7 
275 
.7N/275 
.7~/1 
IN3580 
S 
RO 
750 
11.7/7.5 


IN3580A 
5 
RO 
750 
11.7/7.5 


IN3580B 
S 
RO 
7SO 
11.7/7.5 
lN3581 
5 
RO 
7SO 
11.7/7.5 


lN3581A 
5 
RO 
7SO 
11.7/7.5 


~ ~ 
RATINGS 
CHARACTERISTICS 


:c 


TYPE 
5 ~ 
TI 
FOR 
PD 
VR 
I 
IR 
lit VR 
VF 
@l 
IF 
t" 
VI 
lIP 
II 
TOL 


NUMBER 
:IE 3 
REPLACEMENT 
NEW 


u 
DESIGN 
(mW) 
(VI 
(A) 
i<A 
/ 
(VI 
IVI 
limA) 
lnl) 
(V) 
/ 
ImAI 
'" 


IN35816 
S 
RD 
750 
11.7/7.5 


I N3582 
S 
RD 
750 
11.7/7.5 


IN3582A 
5 
RD 
750 
11.7/7.5 


I N3582B 
5 
RD 
750 
11.717.5 


IN3583 
5 
RO 
750 
11.7/7.5 


IN3583A 
5 
RO 
750 
11.7/7.5 


I N35838 
5 
RO 
750 
11.7/7.5 


IN35&4 
5 
RO 
750 
11.7/7.5 


IN358~A 
5 
RO 
750 
11.7/7.5 


I N358~B 
5 
RO 
750 
11.7/7.5 


I N3585 
5 
RE 
50 
.00 
25M/ 
1.21 


IN3586 
5 
RE 
100 
.00 
25M/ 
1.21 


IN3587 
5 
RE 
200 
.00 
25M/ 
1.2/ 


I N3588 
5 
RE 
300 
.00 
25M/ 
1.2/ 


IN3589 
5 
RE 
.00 
.00 
25M/ 
1.2/ 


IN3590 
5 
RE 
500 
.00 
25M/ 
1.2/ 


IN3591 
5 
RE 
600 
.00 
25M/ 
1.21 


I N3592 
G 
50 
IN~305 
30 
4120 
.35/2 
70 


IN3593 
5 
50 
IN.531 
.0 
25N140 
1110 
IN359' 
5 
50 
IN'532 
60 
.1/50 
1/50 
6 


1N3595 
5 
50 
IN.85 
125 
1NI125 
1/200 
IN3596 
5 
50 
IN ••• 9 
20 
.1/20 
1/30 
• 
IN3597 
5 
50 
I N.938 
150 
.11150 
1.2I~00 
300 
IN3598 
5 
50 
IN.152 
75 
.1/50 
.85110 
~ 


IN3599 
5 
50 
1N.938 
200 
.1/150 
11100 
50 


IN3600 
5 
50 
IN.150 
50 
.1/50 
1/200 
• 
lN3601 
5 
50 
1N4I.9 
100 
.1/75 
1110 
5 


IN3602 
5 
50 
IN.151 
75 
.1/50 
1/20 
5 


IN3603 
5 
50 
IN.151 
50 
.1/30 
1/30 
5 


lN3~ 
5 
50 
IN.151 
75 
.05/50 
1/50 
• 
lN3605 
5 
50 
IN.152 
.0 
.05/30 
.55/.1 
• 
IN3606 
5 
50 
IN.153 
75 
.05/50 
.55/.1 
• 


IN3607 
5 
50 
IN~151 
75 
.05/50 
1/50 
~ 


IN3608 
5 
50 
IN.152 
.0 
.05/30 
.55/.1 
• 
IN3609 
5 
50 
IN~153 
75 
.05/50 
.55/.1 
• 
lN3611 
5 
50 
200 
2 
10/ 
1/750 


IN3612 
5 
50 
.00 
2 
10/ 
1/750 


IN3613 
5 
50 
600 
2 
10/ 
1/750 


IN3614 
5 
50 
800 
2 
10/ 
1/750 


IN3625 
5 
50 
IN'938 
225 
.5/200 
1140 
500 
III 


• 


~ 
RATINGS 
CHARACTtRISTICS 
~ ~ 


TYPE 
j 
!.! 
TI 
FOtl 
PD 
VR 
I 
IR 
4' 
VR 
VF 
4' 
IF 
t" 
Vz 
4' 
IZ 
TOI. 


NUM8ER 
<C ~ 
REPLACEMENT 
NEW 
~ 
u 
DESIGN 
(mW) 
(V) 
IA) 
iJ' 
I 
(V) 
(V) 
I (mA) 
Ins) 
(V) 
I 
(mA) 
% 


lN3626 
G 
5D 
50 
lMI 
.5110 


1N3629 
5 
RE 
IN.002 
100 
.75 
10170 
11750 
lN3630 
5 
RE 
IN.003 
200 
.75 
10/140 
11750 
IN3631 
5 
RE 
IN'oo. 
300 
.75 
10/210 
11750 


lN3632 
5 
RE 
IN.oo. 
.00 
.75 
10/280 
11750 
lN3633 
5 
RE 
IN.005 
500 
.75 
10/350 
11750 


lN363. 
5 
RE 
IN.005 
600 
.75 
10/420 
1/750 
lN3635 
5 
RE 
IN.OO6 
700 
.75 
10/490 
1/750 


lN3636 
5 
RE 
IN.OO6 
800 
.75 
10/560 
11750 
lN3637 
5 
RE 
IN.007 
900 
.75 
10/630 
11750 
lN3638 
5 
RE 
IN.007 
lK 
.75 
10/700 
11750 
lN3639 
5 
RE 
IN.003 
200 
.75 
200/200 
1.21750 


lN36'0 
5 
RE 
IN.oo. 
.00 
.75 
200/400 
1.2/750 
IN36.1 
5 
RE 
1N.005 
600 
.75 
200/600 
1.2/750 
lN36.2 
5 
RE 
IN.OO6 
800 
.75 
200/800 
1.21750 
IN3643 
5 
SO 
IK 
51 
5/250 


IN3644 
5 
5D 
l.5K 
51 
5/250 
IN36'5 
5 
5D 
lK 
51 
5/250 
lN36'6 
5 
5D 
2.5K 
51 
51250 
lN3647 
5 
5D 
3K 
51 
51250 


lN3648 
5 
RE 
10K 
.35 
5001 
231 


lN36.9 
5 
RE 
800 
I 
51 
1.111 
lN3650 
5 
RE 
lK 
I 
51 
1.111 
lN3653 
5 
5D 
100 
25N/75 
1/400 
• 


lN365' 
5 
5D 
100 
25N/75 
1/50 
• 
lN3656 
5 
5D 
IN.003 
200 
1 
10/200 
1.2/500 
lN3657 
5 
5D 
IN.OO4 
.00 
1 
10/400 
1.2/500 


lN3658 
5 
5D 
IN.005 
600 
I 
10/600 
1.21500 


lN3666 
G 
5D 
IN.305 
80 
10120 
.415 
300 


lN3666M 
G 
5D 
IN.607 
80 
150/20 
1/200 
lN3667 
5 
RE 
500 
l.5 
IMI 
1.21 


lN3668 
5 
5D 
IN.305 
30 
.1115 
1/5 
150 


lN3669 
5 
5D 
IN'607 
70 
.. 
.251 
1.1/400 
200 
lN3675 
5 
ZD 
IN'736 
750 
6.8119 
20 


lN3675A 
5 
ZD 
IN.736 
750 
6.8119 
10 


TN367.58 
5 
ZD 
IN.736A 
750 
6.8119 
5 


lN3676 
5 
ZD 
IN.737 
750 
7.5117 
20 


lN3676A 
5 
ZD 
IN.737 
750 
7.5117 
10 


lN36768 
5 
ZD 
IN'737A 
750 
7.5117 
5 


lN3677 
5 
ZD 
IN'738 
750 
8.2115 
20 


~ ~ 
RATINGS 
CHARACTERISTICS 
e 
u 
TYPE 
it 
TI 
FOR 
PD 
VR 
I 
IR 
@ VR 
VF 
@ 
IF 
t" 
Vz 
lIP 
IZ 
TOL 


NUMBER 
.. 3 
REPLACEMENT 
NEW 
2E 
u 
DESIGN 
(mW) 
IV} 
IA} 
~A 
/ 
IV) 
(VI 
/lmA) 
1M) 
(V) 
/ 
ImA) 
% 


lN3677A 
5 
ZD 
1N4738 
750 
8.2/15 
10 


1N3677B 
5 
ZD 
I N4738A 
750 
8.2115 
5 
lN3678 
5 
ZD 
1N4739 
750 
9.1/14 
20 
lN3678A 
5 
ZD 
1N4739 
750 
9.1114 
10 


lN3678B 
5 
ZD 
lN4739A 
750 
9.1/14 
5 
lN3679 
5 
ZD 
lN4740 
750 
10113 
20 


lN3679A 
5 
ZD 
lN4740 
750 
10113 
10 


1N3679B 
5 
ZD 
lN4740A 
750 
10113 
5 


lN3680 
5 
ZD 
lN4741 
750 
11/12 
20 
lN3680A 
5 
ZD 
lN4741 
750 
11112 
10 
1N3680B 
5 
ZD 
1N4741 A 
750 
11112 
5 


lN3681 
5 
ZD 
lN4742 
750 
12111 
20 


lN3681A 
5 
ZD 
lN4742 
750 
12111 
10 


lN3681B 
5 
ZD 
lN4742A 
750 
12111 
5 


lN3682 
5 
ZD 
lN4743 
750 
13/9.5 
20 


lN3682A 
5 
ZD 
lN4743 
750 
13/9.5 
10 


1N3682B 
5 
ZD 
lN4743A 
750 
13/9.5 
5 
lN3683 
5 
ZD 
lN4744 
750 
15/8.5 
20 
lN3683A 
5 
ZD 
lN4744 
750 
15/8.5 
10 
1N36838 
5 
ZD 
lN4744A 
750 
15/8.5 
5 


lN3684 
5 
ZD 
1N4745 
750 
16/7.8 
20 
lN3684A 
5 
ZD 
lN4745 
750 
16/7.8 
10 
lN3684B 
5 
ZD 
lN4745A 
750 
16/7.8 
5 
lN3685 
5 
ZD 
lN4746 
750 
18/7 
20 


lN3685A 
5 
ZD 
lN4746 
750 
lB/7 
10 
1N3685B 
5 
ZD 
lN4746A 
750 
18/7 
5 


lN3686 
5 
ZD 
lN4747 
750 
20/6.2 
20 
lN3686A 
5 
ZD 
lN4747 
750 
20/6.2 
10 


1N3686B 
5 
ZD 
lN4747A 
750 
20/6.2 
5 


lth687 
5 
ZD 
lN4748 
750 
2215.6 
20 


lN3687A 
5 
ZD 
lN4748 
750 
22/5.6 
10 


lN3687B 
5 
ZD 
IN4748A 
750 
22/5.6 
5 


lN3688 
5 
ZD 
lN4749 
750 
24/5.2 
20 
lN3688A 
5 
ZD 
lN4749 
750 
24/5.2 
10 


1N3688B 
5 
ZD 
lN4749A 
750 
24/5.2 
5 


lN3689 
5 
ZD 
lN4750 
750 
27/4.6 
20 


lN3689A 
5 
ZD 
lN4750 
750 
27/4.6 
10 
lN3689B 
5 
ZD 
lN4750A 
750 
27/4.6 
5 
lN3690 
5 
ZD 
IN4751 
750 
30/4.2 
20 
lN3690A 
5 
ZD 
lN4751 
750 
30/4.2 
10 • 


• 


~ ~ 
R",TINGS 
CHA••••CTERISTICS 


TY"" 
i!l li! 
TI 
FOR 
PD 
VR 
I 
IR 
•• VR 
VF 
•• 
IF 
I" 
Vz 
•• 
IZ 
TOl 
v; 
NUM8ER 
~ ~ 
REPLACEMENT 
NEW 
u 
DESIGN 
ImW) 
IV) 
I"') 
p.A 
/ 
IV) 
IV) 
/ (m"') 
(n.) 
IV) 
/ 
(mA) 
'" 


lN3690B 
S 
lD 
lN4751 ••• 
750 
30/4.2 
5 
lN3691 
S 
lD 
lN4752 
750 
33/3.8 
20 


lN3691 ••• 
S 
lD 
lN4752 
750 
33/3.8 
10 


lN369U 
S 
lD 
lN4752 ••• 
750 
33/3.8 
5 


lN3692 
5 
lD 
750 
36/3.4 
20 


1N3692'" 
5 
lO 
750 
36/3.4 
10 
lN3692B 
5 
lO 
750 
36/3.4 
5 


1N3693 
5 
lO 
750 
39/3.2 
20 


lN3693 ••• 
5 
lO 
750 
39/3.2 
10 
lN3693B 
5 
lD 
750 
39/3.2 
5 


lN3694 
5 
lD 
750 
43/3 
20 
lN3694 •••• 
5 
lO 
750 
43/3 
10 


1N3694B 
5 
lO 
750 
43/3 
5 
lN3695 
5 
lO 
750 
47/2.7 
20 
lN3695A 
5 
lD 
750 
47/2.7 
10 
lN3695B 
5 
lO 
750 
4712.7 
5 


lN3696 
5 
lO 
750 
51/2.5 
20 
lN3696'" 
5 
lO 
750 
5112.5 
10 
lN3696B 
5 
lO 
750 
51/2.5 
5 
lN3697 
5 
lO 
750 
5612.2 
20 


lN3697 ••• 
5 
lO 
750 
5612.2 
10 
lN3697B 
5 
lO 
750 
56/2.2 
5 
lN3698 
5 
lO 
750 
6212 
20 
lN3698A 
5 
lD 
750 
6212 
10 


lN3698B 
5 
lD 
750 
6212 
5 
lN3699 
5 
lO 
750 
6811.8 
20 
lN3699 ••• 
5 
lO 
750 
68/1.B 
10 
lN3699B 
5 
lO 
750 
68/1.8 
5 


lN3700 
5 
lO 
750 
7511.7 
20 
lN3700'" 
5 
lO 
750 
75/1.7 
10 
lN3700B 
5 
lO 
750 
75/1.7 
5 


lN3701 
5 
lO 
750 
8211.5 
20 


lN3701", 
5 
lO 
750 
8211.5 
10 
lN3701B 
5 
lO 
750 
82/1.5 
5 
lN3702 
5 
lO 
750 
91/1.4 
20 
lN3702 ••• 
5 
lO 
750 
9111.4 
10 


lN3702B 
5 
lO 
750 
91/1.4 
5 


lN3703 
5 
lO 
750 
100/1.3 
20 
lN3703 ••• 
5 
lO 
750 
100/1.3 
10 
lN3703B 
5 
lO 
750 
100/1.3 
5 


~ 
RATINGS 
CHARACTERISTICS 
:;( :i 
~ 
v 
TYPE 
ii: 
TI 
FOR 
Po 
VR 
1 
IR 
@ VR 
VF 
@ 
IF 
." 
Vz 
@ 
IZ 
TOL 
NUMBER 
~ ~ 
REPLACEMENT 
NEW 
v 
DESIGN 
(mWI 
(VI 
{AI 
pA 
/ 
{VI 
(VI 
/ (mAl 
(n.l 
{VI 
/ 
(mAl 
'" 


IN3704 
5 
ZO 
750 
11011.1 
20 
IN3704A 
5 
ZO 
750 
11011.1 
10 
IN3704B 
5 
ZO 
750 
11011.1 
5 
IN3705 
5 
ZO 
750 
12011.0 
20 


IN3705A 
5 
20 
750 
12011.0 
10 


1N3705B 
5 
ZO 
750 
120/1.0 
5 
IN3706 
5 
ZO 
750 
130/.95 
20 
IN3706A 
5 
ZO 
750 
130/.95 
10 


IN3706B 
5 
ZO 
750 
130/.95 
5 
IN3707 
5 
ZD 
750 
150/.85 
20 
IN3707A 
5 
ZD 
750 
150/.85 
10 
IN37078 
5 
ZD 
750 
150/.85 
5 


IN3708 
5 
ZO 
750 
160/.8 
20 
IN3708A 
5 
ZO 
750 
160/.8 
10 
IN3708B 
5 
ZO 
750 
160/.8 
5 
IN3709 
5 
ZO 
750 
180/.68 
20 


IN3709A 
5 
ZO 
750 
180/.68 
10 
IN3709B 
5 
ZO 
750 
180/.68 
5 
lN3710 
5 
ZO 
750 
200/.65 
20 
lN3710A 
5 
ZO 
750 
200/.65 
10 


IN3710B 
5 
ZO 
750 
200/.65 
5 
IN3711 
5 
RE 
6K 
.15 
25/ 
II/ 


lN3722 
5 
50 
IN"531 
50 
.1/30 
1/20 
10 
IN3723 
5 
IE 
IN4oo7 
IK 
.75 
SilK 
2.2/750 


IN372 .• 
5 
IE 
1.2K 
.75 
5/ 
2.2/ 


IN3725 
5 
IE 
I..•K 
.75 
5/ 
2.21 


IN3726 
5 
IE 
1.6K 
.75 
5/ 
2.21 
IN3727 
5 
IE 
1.8K 
.75 
5/ 
2.2/ 


IN3728 
5 
SO 
lN648 
550 
.11400 
1.21400 
lN3729 
5 
SO 
IN648 
600 
.1/500 
1/5 
500 
IN3730 
5 
SO 
IN"608 
80 
.1/60 
11750 
30 
lN3731 
5 
SO 
IN4153 
80 
5/80 
11100 
3 


IN3732 
5 
ZO 
IN.•733A 
IW 
5.1140 
5 
IN37"8 
5 
IE 
IN .•003 
200 
.5 
51200 
1.5/500 
IN3749 
5 
IE 
IN"0Q4 
.•00 
.5 
51400 
1.5/500 
IN3750 
5 
IE 
IN4oo5 
600 
.5 
5/600 
1.5/500 


IN3751 
5 
RE 
IN"Q06 
800 
.5 
5/800 
1.5/500 
lN3752 
5 
IE 
IN.•007 
IK 
.5 
SilK 
1.5/500 
IN3753 
G 
SO 
IN4U8 
55 
5/55 
11150 
lN375 .• 
5 
IE 
IN4002 
100 
.15 
3001100 
1.21150 
• 


• 


~ 
RATINGS 
CHARACTERISTICS 
I 
!i 


TYPE 
~ 
TI 
FOR 
Po 
VR 
I 
IR 
,. 
VR 
VF • IF 
'.. 
Vz • 
IZ 
TOI. 


~ 
;;; 
NUMBER 
3 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(VI 
(A) 
/'A 
/ 
lVI 
(V) 
limA) 
ln'l 
(VI 
/ 
(mA) " 


lN37$$ 
S 
RE 
IN4oo3 
200 
.1$ 
300/200 
1.211$0 
lN37$6 
5 
RE 
lN4004 
400 
.1$ 
300/400 
1.211$0 


lN37$7 
5 
RE 
lN4oo3 
200 
1 
$/200 
111A 
lN37$8 
5 
RE 
lN4004 
400 
1 
$1400 
lllA 


lN37$9 
5 
RE 
lN4oo$ 
600 
I 
$1600 
lllA 
lN3760 
5 
RE 
lN4006 
800 
1 
$1800 
lllA 
lN3761 
5 
RE 
lN4oo7 
lK 
1 
$I1K 
lllA 
lN3762 
5 
RE 
$.3K 
.06$ 
$I 
12/ 


lN3763 
5 
RO 
UW 
20110 
$ 
lN3764 
5 
RE 
3K 
.2 
100/ 
6.$1 


lN3769 
G 
SO 
lN430$ 
90 
$1$ 
.$12$ 
lN3n3 
G 
SO 
lN430$ 
2$ 
4/3 
.3$12 
40 


lN3774 
5 
ZO 
340 
1.1$110 
2 
lN377$ 
5 
RE 
UK 
3.3 
100/ 
2.2/ 


lN3777 
5 
SO 
lN4U8 
40 
.1/ 
1.1110 
4 
lN3n9 
5 
RO 
400 
6.$17.$ 


lN3780 
5 
RO 
400 
6.$17.$ 
lN3781 
5 
RO 
400 
6.$17.$ 
lN3782 
5 
RO 
400 
6.$17.$ 
1N3783 
5 
RO 
400 
6.$17.$ 


lN3784 
5 
RO 
400 
6.$17.$ 
lN378$ 
5 
ZO 
lN4736 
UW 
6.81$$ 
20 
lN378$A 
5 
ZO 
lN4736 
1.$W 
6.81$$ 
10 
lN378$8 
5 
ZO 
lN4736A 
1.$W 
6.81$$ 
$ 


lN3786 
5 
ZO 
lN4737 
UW 
7.$1$0 
20 
lN3786A 
5 
ZO 
IN4737 
UW 
7.$1$0 
10 
lN37868 
5 
ZO 
lN4737A 
UW 
7.$1$0 
$ 
lN3787 
5 
ZO 
lN4738 
UW 
8.2146 
20 


lN3787A 
5 
ZO 
lN4738 
1.$W 
8.2/46 
10 
lN37878 
5 
ZO 
lN4738A 
1.$W 
8.2/46 
$ 
lN3788 
5 
ZO 
lN4739 
1.$W 
9.1/41 
20 
lN3788A 
5 
ZO 
lN4739 
1.$W 
9.1/41 
10 


lN37886 
5 
ZO 
lN4739A 
1.$W 
9.1/41 
$ 
lN3789 
5 
ZO 
lN4740 
1.$W 
10/37 
20 
lN3789A 
5 
ZD 
lN4740 
1.$W 
10/37 
10 
lN37896 
5 
ZO 
lN4740A 
1.$W 
10/37 
$ 


lN3790 
5 
ZO 
lN4741 
l.$W 
11/34 
20 
IN3790A 
5 
ZO 
lN4741 
1.$W 
11/34 
10 
lN37906 
5 
ZO 
1N4741 A 
1.$W 
11/34 
$ 
lN3791 
5 
ZO 
lN4742 
1.$W 
12/31 
20 


~ 
RATINGS 
CHARACTERISTICS 
~.. 
V 
I 
VF 
IF 
VI 
II 
TOL 
TYPE 
l!! ~ 
TI 
FOIl 
PD 
VR 
IR 
@ VR 
@ 
I" 
lit 
NUMBER 
~ 3 
REPLACEMENT 
NEW 


V 
DESIGN 
(mW) 
(V) 
(A) 
"A 
/ 
(V) 
(V) 
/ (mA) 
Ins) 
(V) 
/ 
(mA) 
'" 
lN3791A 
S 
ZD 
lN4742 
1.5W 
12/31 
10 
lN37918 
S 
ZD 
lN4742A 
1.5W 
12/31 
5 
lN3792 
S 
ID 
lN4743 
1.5W 
13/29 
20 
lN3792A 
S 
ZD 
lN4743 
1.5W 
13/29 
10 


lN37928 
S 
ZO 
IN4743A 
1.5W 
13/29 
5 
lN3793 
S 
ZO 
lN4744 
1.5W 
15/25 
20 
lN3793A 
S 
ZO 
lN4744 
1.5W 
15/25 
10 
lN37938 
S 
ZO 
lN4744A 
1.5W 
15/25 
5 


lN3794 
S 
ZO 
lN4745 
1.5W 
16/23 
20 
lN3794A 
S 
ZO 
lN4745 
1.5W 
16/23 
10 
lN37948 
S 
ZO 
lN4745A 
1.5W 
16/23 
5 
lN3795 
S 
ZO 
lN4746 
1.5W 
18/21 
20 


lN3795A 
S 
ZO 
lN4746 
1.5W 
18/21 
10 
lN37958 
S 
ZO 
lN4746A 
1.5W 
18/21 
5 
lN3796 
S 
ZO 
lN4747 
1.5W 
20119 
20 
lN3796A 
S 
ZO 
lN4747 
1.5W 
20119 
10 


IN37968 
S 
ZO 
lN4747A 
1.5W 
20119 
5 
lN3797 
S 
ZO 
lN4748 
1.5W 
22117 
20 
lN3797A 
S 
ZO 
lN4748 
1.5W 
22117 
10 
lN37978 
S 
ZO 
lN4748A 
1.5W 
22117 
5 


lN3798 
S 
ZO 
lN4749 
1.5W 
24116 
20 
lN3798A 
S 
ZO 
lN4749 
1.5W 
24/16 
10 
1N37988 
S 
ZO 
lN4749A 
1.5W 
24116 
5 
lN3799 
S 
ZO 
lN4750 
1.5W 
27114 
20 


lN3799A 
S 
ZO 
lN4750 
1.5W 
27114 
10 
lN37998 
S 
ZO 
lN4750A 
1.5W 
27114 
5 
lN3800 
S 
ZO 
IN4751 
1.5W 
30112 
20 
lN3800A 
S 
ZO 
lN4751 
1.5W 
30112 
10 


lN38008 
S 
ZO 
lN4751A 
1.5W 
30112 
5 
lN3801 
S 
ZO 
lN4752 
1.5W 
33111 
20 
lN3801A 
S 
ZO 
lN4752 
1.5W 
33111 
10 
lN38018 
S 
ZO 
lN4752A 
1.5W 
33/11 
5 


lN3802 
S 
ZO 
1.5W 
36110 
20 
IN3802A 
S 
ZO 
1.5W 
36110 
10 
lN38028 
S 
ZO 
1.5W 
36110 
5 
lN3803 
S 
ZO 
1.5W 
39/10 
20 


IN3803A 
S 
ZO 
1.5W 
39110 
10 
lN38038 
S 
ZO 
1.5W 
39110 
5 
lN3804 
S 
ZO 
1.5W 
43/9 
20 
lN3804A 
S 
ZO 
1.5W 
43/9 
10 • 


• 


c ~ 
RATINGS 
CHARACTUISTICS 


iii Ii 
TYPf 
= 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF • IF 
t•• 
VI • 
II 
TOI. 


NUMln 
~ 3 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
"" 


1 
(VI 
(V) 
1 (mA) 
(ns) 
(V) 
1 (mA) " 


lN38048 
5 
zo 
1.5W 
~3/9 
5 
lN3805 
5 
zo 
1.5W 
~7/8 
20 
lN3805A 
5 
zo 
1.5W 
~7/8 
10 
lN38058 
5 
zo 
1.5W 
~7/8 
5 


lN3806 
5 
zo 
1.5W 
51/7.~ 
20 
lN3806A 
5 
zo 
1.5W 
51/7.~ 
10 
lN3806B 
5 
zo 
1.5W 
51/7.~ 
5 
lN3807 
5 
zo 
1.5W 
56/6.7 
20 


lN3807A 
5 
zo 
1.5W 
56/6.7 
10 
lN3807B 
5 
zo 
1.5W 
56/6.7 
5 
lN3808 
5 
10 
1.5W 
62/6 
20 
lN3808A 
5 
ZO 
1.5W 
62/6 
10 


lN3808B 
5 
zo 
1.5W 
62/6 
5 
lN3809 
5 
10 
1.5W 
68/5.5 
20 
lN3809A 
5 
zo 
1.5W 
6B/5.5 
10 
lN3809B 
5 
ZO 
1.5W 
68/5.5 
5 


lN3810 
5 
zo 
1.5W 
7515 
20 
lN3810A 
5 
zo 
1.5W 
7515 
10 
lN3810B 
5 
zo 
1.5W 
7515 
5 
lN3811 
5 
10 
1.5W 
82/~.5 
20 


lN3811A 
5 
zo 
1.5W 
82/~.5 
10 
lN38118 
5 
zo 
1.5W 
82/~.5 
5 
lN3812 
5 
zo 
1.5W 
91/~.1 
20 
lN3812A 
5 
zo 
1.5W 
911~.1 
10 


lN3812B 
5 
zo 
1.5W 
91/~.1 
5 
IN3813 
5 
zo 
1.5W 
100/3.7 
20 
lN3813A 
5 
zo 
1.5W 
100/3.7 
10 
lN38138 
5 
zo 
1.SW 
100/3.7 
5 


lN38U 
5 
zo 
1.5W 
110/3.~ 
20 
lN381~A 
5 
zo 
1.5W 
110/3.~ 
10 
IN38UB 
5 
zo 
1.5W 
110/3.~ 
5 


lN3815 
5 
zo 
1.5W 
120/3.1 
20 


lN3815A 
5 
zo 
1.5W 
120/3.1 
10 
lN3815B 
5 
10 
1.5W 
120/3.1 
5 
lN3816 
5 
zo 
1.5W 
130/2.9 
20 
IN3816A 
5 
10 
1.5W 
130/2.9 
10 


lN3816B 
5 
10 
1.5W 
130/2.9 
5 
lN3817 
5 
zo 
1.5W 
150/2.5 
20 
lN3817A 
5 
zo 
1.5W 
150/2.5 
10 
lN3817B 
5 
10 
1.5W 
150/2.5 
5 


~ 
RATINGS 
CHARACTERISTICS 
:i 
v 
TYPE 
i 
TI 
FOR 
Po 
VR 
I 
'R 
•• VR 
VF • IF 
'" 
Vz 
•• 
IZ 
Tal 


NUMIER 
3 
REPlACEMENT 
NEW 
v 
DESIGN 
(mWI 
(V) 
(A) 
I"- 
/ 
(VI 
(V) 
lImA) 
(M) 
(V) 
/ 
(mAl 
% 


lN3818 
5 
zo 
1.5W 
160/2.3 
20 
lN3818A 
5 
zo 
1.5W 
160/2.3 
10 
lN38186 
5 
zo 
1.5W 
160/2.3 
5 


lN3819 
5 
zo 
UW 
180/2.1 
20 


lN3819A 
5 
zo 
1.5W 
180/2.1 
10 
lN38198 
5 
zo 
1.5W 
180/2.1 
5 
lN3820 
5 
zo 
1.5W 
ZOOI1.9 
20 


lN3820A 
5 
ZO 
1.5W 
20011.9 
10 


lN38206 
5 
ZO 
1.5W 
20011.9 
5 
lN3821 
5 
ZO 
IN'728 
lW 
3.3/76 
10 


lN3821A 
5 
ZO 
I N'728A 
lW 
3.3/76 
5 


1N3822 
5 
ZO 
IN.729 
lW 
3.6/69 
10 


lN3822A 
5 
ZO 
IN.729A 
lW 
3.6/69 
S 
1N3823 
5 
ZO 
IN.730 
lW 
3.9/6' 
10 
IN3823A 
5 
ZO 
I N.730A 
lW 
3.9/6' 
5 
1N382. 
5 
ZO 
IN.731 
lW 
'.3/58 
10 


lN382'A 
5 
ZO 
IN.731A 
lW 
'.3/58 
5 
lN3825 
5 
ZO 
IN'732 
lW 
']/53 
10 


lN3825A 
5 
ZO 
IN'732A 
lW 
']/53 
5 
lN3826 
5 
ZO 
IN.733 
lW 
5.1/J.9 
10 


lN3826A 
5 
ZO 
IN'733A 
lW 
5.1149 
5 
lN3827 
5 
ZO 
IN.73. 
lW 
5.6/45 
10 
lN3827A 
5 
ZO 
IN.73.A 
lW 
5.6145 
5 
lN3828 
5 
ZO 
IN'735 
lW 
6.2141 
10 


lN3828A 
5 
ZO 
IN'735A 
lW 
6.2141 
5 
lN3829 
5 
ZO 
IN'736 
lW 
6.8/37 
10 


lN3829A 
5 
ZO 
IN'736A 
lW 
6.8/37 
5 


lN3830 
5 
ZO 
IN.737 
lW 
7.5/3' 
10 


lN3830A 
5 
ZO 
IN.737A 
lW 
7.5/3' 
5 


lN3864 
5 
50 
IN.58 
125 
1NI125 
1.5/200 
900 


IN3865 
5 
SO 
IN.U8 
80 
15/50 
11100 
500 


lN3866 
5 
RE 
IN'003 
200 
1 
.01/200 
LIllA 


lN3867 
5 
RE 
IN'0Q4 
'00 
1 
.011'00 
LIllA 
lN3868 
S 
RE 
IN.005 
600 
1 
.011600 
1.1/1A 
lN3869 
5 
RE 
IN.007 
lK 
.5 
10l1K 
3/500 
lN3870 
5 
RE 
UK 
.5 
10/UK 
3/500 


lN3871 
5 
RE 
2.5K 
.25 
1012.5K 
6/250 
lN3872 
5 
50 
TI033 
90 
.1175 
11150 
15 
lN3873 
5 
50 
TI033 
50 
.1/50 
.951150 
• 
IN389. 
5 
50 
IN647 
.00 
.21400 
11.00 
• 


• 


z0 
RATINGS 
CHARACTERISTICS 
;( :i 
TYPE 
j 
!i 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF • IF 
'.. 
Vz • 
IZ 
TOt. 


NUMBER 
~ ~ 
REPLACEMENT 
NEW 


v 
DESIGN 
ImWI 
IV) 
IAI 
I"- 
/ 
IV) 
(V) 
/ (mA) 
(n.) 
(V) 
/ 
(mA) 
% 


I N3895 
S 
SO 
IN647 
350 
.5/350 
1/200 
lN3896 
S 
10 
250 
.77/50 
5 
I N3897 
S 
10 
250 
1.5/30 
5 
IN3898 
S 
10 
250 
2/20 
5 


IN3929 
S 
SO 
IK 
10/ 
2/1A 
lN3930 
S 
SO 
1.5K 
10/ 
2/1A 
IN3931 
S 
SO 
2K 
101 
2/IA 
I N3932 
S 
SO 
1.5K 
10/ 
2/1A 


IN3933 
S 
SO 
3K 
10/ 
2/1A 
IN3934 
S 
RE 
1.2K 
I 
400/ 
2.5/ 


I N3938 
S 
RE 
200 
2 
400/ 
1.1/ 


IN3939 
S 
RE 
400 
2 
200/ 
1.1/ 


IN3940 
S 
RE 
600 
2 
200/ 
1.1/ 


IN3941 
S 
RE 
800 
2 
200/ 
1.5/ 


IN3942 
S 
RE 
IK 
2 
200/ 
1.5/ 


IN3943 
S 
SO 
IN4oo1 
3 
.75 
10/1 
3.5/300 


IN3944 
G 
SO 
IN4305 
15 
2.511.5 
.75110 
12 
IN3950 
S 
10 
1.5W 
20119 
5 
IN3951 
S 
10 
1.5W 
25115 
5 
IN3952 
S 
SO 
IN4938 
150 
25NI130 
.74110 


IN3953 
G 
SO 
\N4U8 
40 
50/40 
.5/35 
300 
IN3954 
S 
SO 
IN41SO 
SO 
.I/SO 
1/200 
4 
IN3956 
S 
SO 
IN4305 
40 
.05/40 
.55/.1 
2 
IN3957 
S 
SO 
lK 
4 
10/ 
1/ 


IN3958 
S 
RE 
100 
3.5 
400/ 
1.3/ 
3U 
IN3958C 
S 
RE 
100 
3.5 
400/ 
1.3/ 
lU 
IN3959 
S 
RE 
200 
3.5 
400/ 
1.3/ 
3U 
IN3959C 
S 
RE 
200 
3.5 
400/ 
1.3/ 
lU 


lN3960 
S 
RE 
300 
3.5 
400/ 
1.3/ 
3U 
lN3960C 
S 
RE 
300 
3.5 
400/ 
1.3/ 
1U 
IN3961 
S 
RE 
400 
3.5 
400/ 
1.3/ 
3U 
IN3961C 
S 
RE 
400 
3.5 
400/ 
1.3/ 
IU 


IN3962 
S 
RE 
500 
3.5 
400/ 
1.3/ 
3U 
IN3962C 
S 
RE 
500 
3.5 
400/ 
1.3/ 
IU 
IN3963 
S 
RE 
600 
3.5 
400/ 
1.3/ 
3U 
IN3963C 
S 
RE 
600 
3.5 
400/ 
1.3/ 
lU 


lN3981 
S 
SO 
200 
4 
10/200 
1/900 
IN3982 
S 
SO 
400 
4 
10/400 
1/900 
IN39B3 
S 
SO 
600 
4 
10/600 
1/900 
IN39B7 
S 
RE 
700 
6 
900/ 
1.4/ 


:c ~ 
RATINGS 
CHARACTERISTICS 
:c 


TYPE 
j ~ 
TI 
FOR 
Po 
VR 
I 
IR 
•• 
VR 
VF 
•• 
IF 
t" 
Vz 
•• 
IZ 
TO!. 
e 
;;; 
NUMBER 
2: 3 
REPLACEMENT 
NEW 
u 
DESIGN 
(mWI 
(V) 
(A) 
j'A 
/ 
(V) 
(V) 
IrmA) 
(ns) 
(V) 
/ 
(mA) 
'" 


lN39BB 
5 
RE 
800 
6 
800/ 
1.4/ 


lN3989 
5 
RE 
900 
6 
700/ 
1.4/ 


lN3990 
5 
RE 
lK 
6 
600/ 
1.4/ 


lN3991 
G 
50 
lN4305 
35 
lMI10 
.55/30 


lN3992 
5 
50 
4K 
1 
5/4K 
51250 
lN4001 
5 
RE lN4001 
50 
1 
10/50 
1.111 


lN4002 
5 
RE IN4002 
100 
1 
101100 
1.111 


lN4003 
5 
RE lN4003 
200 
1 
101200 
1.111 


lN4Q0.4 
5 
RE lN4Q0.4 
400 
1 
10/400 
1.111 
lN4005 
S 
RE lN4005 
600 
1 
10/600 
1.111 
lN4DD6 
5 
RE lN4DD6 
800 
1 
10/800 
1.111 


lN4007 
5 
RE lN4007 
IK 
1 
10l1K 
1.111 


lN4008 
G 
50 
lN4305 
12 
100110 
.5110 
70 
lN4009 
5 
50 
IN4154 
25 
100125 
1/30 
4 
lN4010 
5 
RO 
400 
6.217.5 
5 
lN4011 
5 
RE 
IN4007 
lK 
.5 
20011 K 
1.1/500 


lN4043 
5 
50 
lN4154 
25 
.1/25 
1/30 
2 
lN40S7 
5 
RO 
1.5W 
12.4110 
lN4057A 
5 
RO 
1.5W 
12.4110 
lN4058 
5 
RO 
1.5W 
14.6110 


lN4058A 
5 
RO 
1.5W 
14.6110 
lN4059 
5 
RO 
1.5W 
16.8110 
lN4059A 
5 
RO 
1.5W 
16.8110 
lN406Q 
5 
RO 
1.5W 
18.5/10 


lN4D6DA 
5 
RO 
1.5W 
18.5110 
lN4061 
5 
RO 
1.5W 
21110 
lN4061A 
5 
RO 
1.5W 
21110 
lN4062 
5 
RO 
1.5W 
23110 


lN4062A 
5 
RO 
1.5W 
23110 
lN4063 
5 
RO 
1.5W 
27110 
lN4063A 
5 
RO 
1.5W 
27110 
IN40M 
5 
RO 
1.5W 
30110 


lN40MA 
5 
RO 
1.5W 
30110 
lN4065 
5 
RO 
1.5W 
33110 
lN4065A 
5 
RO 
1.5W 
33110 
lN4066 
5 
RO 
1.5W 
37/7.5 


lN4066A 
5 
RO 
1.5W 
37/7.5 
lN4067 
5 
RO 
1.5W 
43/7.5 
lN4067A 
5 
RO 
1.5W 
43/7.5 
lN4068 
5 
RO 
1.5W 
47/7.5 • 


• 


~ ~ 
RATINGS 
CHARACT£RISTICS 
ii ~ 
TYPE 
= 
TI 
FOR 
Po 
VR 
I 
IR 
~ 
VR 
VF 
~ IF 
t•• 
Vz • 
Iz 
T04. 


NUM8ER 
~ B 
REPlACEMENT 
NEW 


V 
DESIGN 
(mW) 
(V) 
(A) 
,.... 
/ 
(V) 
(V) 
/ (mA) 
(ns) 
(V) 
/ 
(mA) 
'" 


lN~068A 
S 
RO 
1.5W 
~717.5 


IN~069 
5 
RO 
2W 
51/7.5 


IN~069A 
5 
RO 
2W 
51/7.5 
IN~070 
5 
RO 
2W 
56/7.5 


lN~070A 
5 
RO 
2W 
56/7.5 
IN~071 
5 
RO 
2W 
6217.5 


IN~07IA 
5 
RO 
2W 
62/7.5 


IN~072 
5 
RO 
2W 
68/5 


IN~072A 
5 
RO 
2W 
68/5 
IN~073 
5 
RO 
2W 
75/5 


'N~073A 
5 
RO 
2W 
75/5 
IN~07~ 
5 
RO 
2W 
82/5 


lN~07~A 
5 
RO 
2W 
82/5 
IN~075 
5 
RO 
2W 
87/5 
IN~075A 
5 
RO 
2W 
87/5 
IN~076 
5 
RO 
2W 
91/5 


IN~076A 
5 
RO 
2W 
91/5 
IN~077 
5 
RO 
2W 
100/5 
IN~077A 
5 
RO 
2W 
100/5 
IN~078 
5 
RO 
2W 
105/2.5 


IN~078A 
5 
RO 
2W 
105/2.5 
IN~079 
5 
RO 
2W 
11012.5 


IN~079A 
5 
RO 
2W 
11012.5 
IN~080 
5 
RO 
2W 
12012.5 


IN~080A 
5 
RO 
2W 
12012.5 
IN~086 
5 
50 
TI033 
70 
.25/70 
1/200 
200 
IN~087 
5 
50 
TI033 
50 
.09/50 
.98/30 
IN~088 
G 
50 
IN~U8 
30 
200/20 
11100 


IN~089 
5 
RE 
~oo 
1.1 
200/ 
1.2/ 


IN~092 
5 
50 
1/ 
1/5 
IN~093 
5 
50 
50 
1M/ 
1/5 
IN~09~ 
5 
RO 
IW 
9.6110 


IN~095 
5 
ZO 
IN751 
275 
5/5 
10 
IN~099 
5 
ZO IN~099 
250 
6.8/.25 
5 
IN4100 
5 
ZO IN~IOO 
250 
7.5/.25 
5 
lN~101 
5 
ZO lN~IOl 
250 
8.2/.25 
5 


IN4102 
5 
ZO lN~102 
250 
8.7/.25 
5 
IN4103 
5 
ZO IN~103 
250 
9.1/.25 
5 
lN~l~ 
5 
ZO lN~I~ 
250 
10/.25 
5 
lN~105 
5 
ZO lN~105 
250 
11/.25 
5 


~ 
RATINGS 
CHARACTERISTICS 
:i 


TYI'f 
§ ~ 
T1 
FOR 
'0 
VR 
I 
IR 
• 
VR 
VF • IF 
I" 
Vz • 
Iz 
TOI. 


NUMBER • ~ 
REPLACEMENT 
NEW 
:Ii 
v 
DESIGN 
(mWI 
(V) 
(A) 
,.... 
I 
(V) 
(V) 
limA) 
(ns) 
(V) 
I 
(mA) 
'" 


lN4106 
5 
ZO lN4106 
250 
121.25 
5 


lN4107 
5 
ZO 
250 
13/.25 
5 


lN4108 
5 
ZO 
250 
14/.25 
5 


lN4109 
5 
ZO 
250 
151.25 
5 


lN4110 
5 
ZO 
250 
16/.25 
5 


lN4111 
5 
ZO 
250 
171.25 
5 


lN4112 
5 
ZO 
250 
18/.25 
5 
lN4113 
5 
ZO 
250 
19/.25 
5 


lN41U 
5 
ZO 
250 
20/.25 
5 
lN4115 
5 
ZO 
250 
221.25 
5 


lN4116 
5 
ZO 
250 
24/.25 
5 


lN4117 
5 
ZO 
250 
251.25 
5 


lN4118 
5 
ZO 
250 
271.25 
5 
lN4119 
5 
ZO 
250 
28/.25 
5 
lN4120 
5 
ZO 
250 
30/.25 
5 
lN4121 
5 
ZO 
250 
33/.25 
5 


lN4122 
5 
ZO 
250 
36/.25 
5 
lN4123 
5 
ZO 
250 
391.25 
5 
lN4124 
5 
ZO 
250 
43/.25 
5 
lN4125 
5 
ZO 
250 
471.25 
5 


lN4126 
5 
ZO 
250 
51/.25 
5 
lN4127 
5 
ZO 
250 
56/.25 
5 
lN4128 
5 
ZO 
250 
60/.25 
5 
lN4129 
5 
ZO 
250 
621.25 
5 


IN4130 
5 
ZO 
250 
68/.25 
5 


lN4131 
5 
ZO 
250 
751.25 
5 
lN4132 
5 
ZO 
250 
82/.25 
5 
lN4133 
5 
ZO 
250 
871.25 
5 


lN4134 
5 
ZO 
250 
91/.25 
5 
lN4135 
5 
ZO 
250 
100/.25 
5 
lN4139 
5 
RE 
50 
3 
100/ 
11 
lN4UO 
5 
RE 
100 
3 
100/ 
11 


lN4Ul 
5 
RE 
200 
3 
100/ 
11 


lN4U2 
5 
RE 
400 
3 
100/ 
11 


lN4U3 
5 
RE 
600 
3 
100/ 
11 


lN41« 
5 
RE 
800 
3 
100/ 
11 


lN4U5 
5 
RE 
lK 
3 
100/ 
11 


lN4U6 
5 
RE 
2K 
3 
100/ 
11 


lN4147 
5 
50 IN4147 
30 
.1/30 
1130 
10 
lN4148 
5 
501N4148 
75 
25N/20 
1110 
4 
• 


• 


~ ~ 
RATINGS 
CHARACTERISTICS 
C 
•• i 
TYPE 
l!! 
TI 
FOR 
Po 
VR 
I 
IR 
Ii!' 
VR 
VF 
Ii!' 
IF 
I" 
VI 
Ii!' 
'I 
TOl 


NUMBER 
c 
REPlACEMENT 
NEW 
2: 3v 
DESIGN 
(mW) 
IV) 
(A) 
)'A 
I 
IV) 
(V) 
limA) 
In.) 
IV) 
I 
(mA) 
'" 


lN4U9 
5 
SO lN4U9 
75 
25N/20 
1110 
4 
lN4150 
5 
SO lN4150 
50 
.1/50 
11200 
6 
lN4151 
5 
5D lN4151 
75 
50N/50 
1/50 
2 
lN4152 
5 
5D lN4152 
40 
50N/30 
.88120 
2 


lN4153 
5 
SO lN4153 
75 
50NI50 
.88/20 
2 


lN41S4 
5 
5D lN41S4 
35 
.1/25 
11300 
4 
lN4155 
5 
5D 
lN647 
400 
.1/400 
11100 
IOU 
lN415B 
5 
ID 
lN4736 
lW 
6.8/37 
20 


lN4158A 
5 
ZD 
lN4736 
lW 
6.8/37 
10 
lN41588 
5 
ZD 
lN4736A 
lW 
6.8/37 
5 
lN4159 
5 
ZD 
lN4737 
lW 
7.5/34 
20 
lN4159A 
5 
ZD 
lN4737 
lW 
7.5/34 
10 


lN41598 
5 
ZD 
lN4737A 
lW 
7.5/34 
5 
lN4160 
5 
ZD 
lN4738 
lW 
8.2131 
20 
lN4160A 
5 
ZD 
1N4738 
lW 
8.2131 
10 
lN41608 
5 
ZD 
lN4738A 
lW 
8.2/31 
5 


lN4161 
5 
ZD 
lN4739 
lW 
9.1/28 
20 


lN4161A 
5 
ZD 
lN4739 
lW 
9.1/28 
10 
lN4161B 
5 
ZD 
lN4739A 
lW 
9.1/28 
5 
lN4162 
5 
ZD 
lN4740 
lW 
10/25 
20 


lN4162A 
5 
ZD 
lN4740 
lW 
10125 
10 
lN4162B 
5 
ZD 
lN474DA 
lW 
10125 
5 
lN4163 
5 
ZD 
lN4741 
lW 
11/23 
20 
lN4163A 
5 
ZD 
lN4741 
lW 
11/23 
10 


lN4163B 
5 
ZD 
lN4741A 
lW 
11/23 
5 
lN4164 
5 
ZD 
lN4742 
lW 
12/21 
20 
lN4164A 
5 
ZD 
lN4742 
lW 
12/21 
10 
lN4164B 
5 
ZD 
lN4742A 
lW 
12/21 
5 


lN4165 
5 
ZO 
lN4743 
lW 
13119 
20 
lN4165A 
5 
ZD 
lN4743 
lW 
13119 
10 
IN4165B 
5 
ZD 
lN4743A 
lW 
13119 
5 
lN4166 
5 
ZD 
lN4744 
lW 
15117 
20 


lN4166A 
5 
ZD 
lN4744 
lW 
15117 
10 
lN4166B 
5 
ZD 
lN4744A 
lW 
15/17 
5 
lN4167 
5 
ZD 
lN4745 
lW 
16/16 
20 
lN4167A 
5 
ZD 
lN4745 
lW 
16116 
10 


lN4167B 
5 
ZD 
lN4745A 
lW 
16116 
5 
lN4168 
5 
ZD 
lN4746 
lW 
18/14 
20 
lN4168A 
5 
ZD 
lN4746 
lW 
18/14 
10 
lN4168B 
5 
ZO 
lN4746A 
lW 
18/14 
5 


~ 
RATINGS 
CHARACTERISTICS 
~ C 
TYPE 
5 
u 
TI 
FOR 
'D 
VR 
I 
IR 
qp VR 
VF 
IF 
VI 
II 
TO\. 


~ 
•• 
t" 
•• 
NUMBER 
~ 
REPlACEMENT 
NEW 


u 
DESIGN 
(mW) 
(VI 
(A) 
pA 
/ 
(VI 
(VI 
/ (mAl 
(n.) 
(VI 
/ 
(mA) 
% 


lN4169 
S 
ID 
lN4747 
lW 
20113 
20 


lN4169A 
S 
ZD 
IN4747 
lW 
20113 
10 


lN4169B 
S 
ID 
1N4747A 
lW 
20113 
5 


lN4170 
S 
ID 
I N4748 
lW 
22112 
20 


lN4170A 
S 
ID 
lN4748 
lW 
22112 
10 
lN41708 
S 
ID 
lN4748A 
lW 
22112 
5 


lN417\ 
S 
ID 
lN4749 
lW 
24111 
20 
lN4171A 
S 
ID 
lN4749 
lW 
24/11 
10 


lN417U 
S 
ID 
lN4749A 
IW 
24111 
5 
lN4172 
S 
ID 
lN4750 
lW 
27/9.5 
20 
lN4172A 
S 
ID 
IN4750 
lW 
27/9.5 
10 
lN4172B 
S 
ID 
lN4750A 
lW 
27/9.5 
5 


lN4173 
S 
ID 
IN4751 
lW 
30/8.5 
20 
IN4173A 
S 
ID 
IN4751 
lW 
30/8.5 
10 
lN4173B 
S 
ID 
IN4751A 
lW 
30/8.5 
5 
lN4174 
S 
ID 
1N4752 
lW 
33/7.5 
20 


IN.417.t,,, 
S 
ID 
IN4752 
lW 
33/7.5 
10 
IN.t17.cB 
S 
ID 
lN4752A 
lW 
33/7.5 
5 
IN4175 
S 
ID 
lW 
36/7 
20 
lN4175A 
S 
ID 
IW 
36/7 
10 


lN4175B 
S 
ID 
IW 
36/7 
5 
lN4176 
S 
ID 
IW 
39/6.5 
20 
lN4176A 
S 
ID 
lW 
39/6.5 
10 
lN4176B 
S 
ID 
lW 
39/6.5 
5 


IN4177 
S 
ID 
lW 
43/6 
20 
lN4177A 
S 
ID 
lW 
43/6 
10 
lN4177B 
S 
ID 
lW 
43/6 
5 
lN417B 
S 
ID 
lW 
47/5.5 
20 


lN4178A 
S 
ID 
lW 
47/5.5 
10 
lN4178B 
S 
ID 
lW 
47/5.5 
5 
lN4179 
S 
ID 
lW 
51/5 
20 
lN4179A 
S 
ID 
lW 
51/5 
10 


lN4179B 
S 
ID 
lW 
51/5 
5 
lN4180 
S 
ID 
lW 
56/4.5 
20 
lN4180A 
S 
ID 
lW 
56/4.5 
10 
lN41801 
S 
ID 
lW 
56/4.5 
5 


IN4181 
S 
ID 
lW 
62/4 
20 
lN418IA 
S 
ID 
IW 
62/4 
10 
lN418U 
S 
ID 
IW 
62/4 
5 
IN4182 
S 
ID 
lW 
68/3.7 
20 • 


• 


~ 
RATINGS 
CHARACTBlISnCS 
:! 
TYPE 
~ ~ 


TI 
fOR 
"0 
VR 
I 
IR 
4P VR 
VF • IF 
I•• 
Vz • 
IZ 
TO!. 


NUMBER 
REPLACEMENT 
NEW 
u 
DESIGN 
ImW) 
IV) 
(A) 
"" 
I 
IV) 
(V) 
limA) 
(M) 
IV) 
/ 
lmA) " 
lN4182A 
5 
zo 
lW 
68/3.7 
10 
lN41826 
5 
ZO 
lW 
68/3.7 
5 
lN4183 
5 
ZO 
lW 
7513.3 
20 
lN4183A 
5 
zo 
lW 
75/3.3 
10 


lN41836 
5 
zo 
lW 
75/3.3 
5 
lN4184 
5 
zo 
lW 
82/3 
20 
lN4184A 
5 
ZO 
lW 
82/3 
10 


lN41U6 
5 
ZO 
lW 
8213 
5 


lN4185 
5 
zo 
lW 
91/2.8 
20 
lN4185A 
5 
zo 
lW 
9112.8 
10 
lN41856 
5 
ZO 
lW 
91/2.8 
5 
lN4186 
5 
ZO 
lW 
100/2.5 
20 


lN4186A 
5 
ZO 
lW 
100/2.5 
10 
lN41866 
5 
ZO 
lW 
100/2.5 
5 
lN4187 
5 
ZO 
lW 
11012.3 
20 
lN4187A 
5 
ZO 
lW 
110/2.3 
10 


lN41876 
5 
ZO 
lW 
110/2.3 
5 
lN4188 
5 
ZO 
lW 
12012 
20 
lN4188A 
5 
zo 
lW 
120/2 
10 
lN41886 
5 
ZO 
lW 
120/2 
5 


lN4189 
5 
ZO 
lW 
130/1.9 
20 
lN4189A 
5 
ZO 
lW 
130/1.9 
10 
lN41896 
5 
ZO 
lW 
130/1.9 
5 
lN4190 
5 
ZO 
lW 
15011.7 
20 


lN4190A 
5 
ZO 
lW 
15011.7 
10 
lN41908 
5 
ZO 
lW 
15011.7 
5 
lN4191 
5 
ZO 
lW 
160/1.6 
20 
lN4191A 
5 
ZO 
lW 
160/1.6 
10 


lN41918 
5 
zo 
lW 
160/1.6 
5 
lN4192 
5 
ZO 
lW 
180/1.4 
20 
lN4192A 
5 
ZO 
lW 
180/1.4 
10 
lN41926 
5 
ZO 
lW 
180/1.4 
5 


lN4193 
5 
ZO 
lW 
20011.2 
20 
lN4193A 
S 
ZO 
lW 
20011.2 
10 
lN41936 
5 
ZO 
lW 
200/1.2 
5 
lN4U2 
5 
50 
40 
.IN/ 
1/20 
2 


lN4243 
5 
50 
40 
.INI 
1110 
2 
lN42« 
5 
50 
10 
.11 
1120 
.75 
lN4245 
5 
RE 
lN4oo3 
200 
1 
11200 
1.2/1 


lN4246 
5 
RE 
lN4004 
400 
1 
1/400 
1.211 


~ 
RATINGS 
CHARACTERISTICS 
~ 
;::c 


TYPE 
l!! ~ 
TI 
FOR 
'0 
VI 
I 
II 
• 
VI 
VF • IF 
In' 
Vz • 
Iz 
TOl 


NUMIBl 
~ 3 
IEPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
pA 
I 
(VI 
(V) 
I (mI.) 
(n.) 
(V) 
I 
(mA) " 


lN4247 
S 
RE 
IN4005 
600 
1 
1/600 
1.211 


lN4248 
S 
RE 
IN4006 
800 
1 
1/800 
1.211 


lN4249 
S 
RE 
lN4007 
IK 
1 
II1K 
1.2/1 


IN4250 
S 
RE 
IN4006 
800 
.5 
1/800 
1.211 


lN4251 
S 
RE 
lN4007 
lK 
.5 
ll1K 
1.211 


lN4252 
S 
RE 
1.2K 
.5 
SOl 


lN4253 
S 
IE 
UK 
.5 
501 


IN4254 
S 
IE 
l.SK 
.25 
SOl 
4.81 


lN4255 
S 
IE 
2K 
.25 
SOl 
4.81 


lN4256 
S 
IE 
2.5K 
.25 
SOl 
4.81 


lN4257 
5 
RE 
3K 
.25 
501 
4.81 


lN4295 
5 
10 
400 
10110 


lN4295A 
S 
10 
400 
10110 


lN4296 
S 
10 
lW 
10120 
lN4296A 
S 
10 
lW 
10120 
lN4305 
S 
SO lN4305 
75 
.I/SO 
.571.25 
2 


lN4306 
S 
SO 
lN4151 
75 
SONISO 
llSO 
2 
lN4307 
S 
SO 
lN4151 
75 
50N/50 
llSO 
2 
lN4308 
S 
SO 
lN41SO 
100 
.1175 
11200 
2 
lN4309 
5 
SO 
lN4608 
50 
.1/30 
11400 
2 


lN4310 
S 
SO 
lN4608 
75 
.1/50 
11400 
2 
lN4311 
5 
SO 
lN4607 
100 
.1/75 
11300 
2 
lN4312 
S 
SO 
llO32 
150 
.11100 
1/200 
2 
lN4313 
S 
SO 
lN4151 
100 
.1/75 
11100 
4 


lN4314 
S 
SO 
lN41SO 
100 
.1/75 
11200 
2 
lN4315 
5 
SO 
lN4608 
SO 
.1/30 
11_ 
2 
lN4316 
5 
SO 
lN4608 
75 
.I/SO 
11_ 
2 
lN4317 
S 
SO 
lN4607 
100 
.1/75 
11300 
2 


lN4318 
5 
SO 
T1032 
ISO 
.11100 
1/200 
2 
lN4319 
5 
SO 
lN4151 
75 
.I/SO 
11100 
4 
lN4322 
S 
SO 
lN4150 
50 
.1/50 
11200 
6 
lN4323 
S 
ZO 
lN4736 
IW 
6.8/37 
20 


lN4323A 
5 
IO 
lN4736 
lW 
6.8/37 
10 
lN4323B 
S 
IO 
lN4736A 
IW 
6.8/37 
5 
lN4324 
S 
IO 
lN4737 
lW 
7.5/34 
20 
lN4324A 
S 
IO 
lN4737 
lW 
7.5/34 
10 


lN4324B 
5 
IO 
lN4737A 
lW 
7.5/34 
5 
lN4325 
5 
IO 
lN4738 
lW 
8.2131 
20 
lN4325A 
5 
IO 
lN4738 
lW 
8.2131 
10 
lN4325B 
S 
IO 
lN4738A 
lW 
8.2/31 
5 • 


• 


~ ~ 
RATINGS 
CHARACTERISTICS 
.. ~ 
TYPE 
I!! 
3 


TI 
FOR 
PD 
VR 
I 
IR 
• 
VR 
VF • IF 
t•• 
Vz • 
IZ 
TO!. 


NUMBER 
~ 
REPlACEMENT 
NEW 
u 
DESIGN 
(mWI 
(VI 
IAI 
I"- 
/ 
IVI 
(VI 
/ 
(••••• 1 
(MI 
(VI 
/1 
••••.1 
% 


lN~326 
5 
ID 
lN~739 
lW 
9.1/2B 
20 


lN~326A 
5 
ID 
lN~739 
lW 
9.1/2B 
10 
1N~326B 
5 
ID 
lN~739A 
lW 
9.112B 
5 
lN~327 
5 
ID 
1~7~0 
lW 
10125 
20 


lN~327A 
5 
ID 
lN~7~0 
lW 
10/25 
10 
lN~327B 
5 
IO 
lN~7~OA 
lW 
10/25 
5 
lN~32B 
5 
ID 
lN~7~1 
lW 
11/23 
20 


lN~32BA 
5 
ID 
lN~7~1 
lW 
11/23 
10 


lN~32BB 
5 
IO 
lN~7~lA 
lW 
11/23 
5 
lN~329 
5 
IO 
lN~7~2 
lW 
12/21 
20 
IN~329A 
5 
IO 
lN~7~2 
lW 
12121 
10 
1N~329B 
5 
ID 
lN~7~2A 
lW 
12121 
5 


lN~330 
5 
ID 
lN~7~3 
lW 
13/19 
20 
lN~330A 
5 
ID 
lN~7~3 
lW 
13/19 
10 
lN~330B 
5 
ID 
lN~7~3A 
lW 
13/19 
5 
lN~331 
5 
ID 
lN~7~~ 
lW 
15/17 
20 


lN~331A 
5 
ID 
lN~7~~ 
lW 
15/17 
10 
lN~331B 
5 
IO 
lN~7~~A 
lW 
15/17 
5 
lN~332 
5 
ID 
lN~7~5 
lW 
16/16 
20 
lN~332A 
5 
ID 
lN~7~5 
lW 
16/16 
10 


1N~332B 
5 
ID 
1~7~5A 
lW 
16/16 
5 
lN~333 
5 
IO 
1~7~6 
lW 
lB/14 
20 
lN~333A 
5 
ID 
lN~7~6 
lW 
1B/1~ 
10 
1N~333B 
5 
ID 
lN~7~6A 
lW 
1B/1~ 
5 


lN~33~ 
5 
ID 
lN~7~7 
lW 
20/13 
20 
lN~33~A 
5 
ID 
lN~7~7 
lW 
20/13 
10 
1N~33~B 
5 
ID 
lN~7~7A 
lW 
20/13 
5 
lN~335 
5 
ID 
lN~7~B 
lW 
22/12 
20 


lN~335A 
5 
ID 
lN~7~B 
lW 
22/12 
10 
1N~335B 
5 
ID 
lN~7~8A 
lW 
22/12 
5 
lN~336 
5 
IO 
lN~7~9 
lW 
2~/11 
20 
lN~336A 
5 
IO 
1~7~9 
lW 
2~/11 
10 


lN~336B 
5 
ID 
lN~7~9A 
lW 
24/11 
5 
lN~337 
5 
ID 
lN~750 
lW 
27/9.5 
20 
lN~337A 
5 
ID 
lN~750 
lW 
27/9.5 
10 
lN~337B 
5 
ID 
1~750A 
lW 
27/9.5 
5 


lN~338 
5 
ID 
lN~751 
lW 
30/8.5 
20 
lN~338A 
5 
ID 
lN~751 
lW 
30/8.5 
10 
lN~338B 
5 
ID 
lN~751A 
lW 
30/8.5 
5 
lN~339 
5 
ID 
1~752 
lW 
33/7.5 
20 


~ ~ 
RATINGS 
CHARACTERISTICS 


~ 


l:• 
TYPf 
~ 
TI 
FOR 
PD 
VR 
I 
IR 
GP VR 
VF 
GP 
IF 
In' 
Vz 
GP 
IZ 
TOL 


NUMIER 
~ 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
pA 
I 
(VI 
(V) 
I (mA) 
(n.) 
(V) 
I 
(mA) 
% 


lN~339A 
5 
ZD 
IN~752 
IW 
33/7.5 
10 
IN~3391 
5 
zo 
lN~752A 
lW 
33/7.5 
5 
lN~3~0 
5 
zo 
lW 
3617 
20 
lN~3~OA 
5 
zo 
lW 
3617 
10 


lN~3~01 
5 
ZO 
lW 
3617 
5 
lN~3~1 
S 
ZO 
lW 
3916.5 
20 
lN~3~IA 
5 
ZO 
lW 
3916.5 
10 
lN~3~1I 
5 
ZO 
lW 
3916.5 
5 


lN~3~2 
5 
ZO 
lW 
~3/6 
20 
lN~3~2A 
5 
zo 
lW 
~3/6 
10 
lN~3~2a 
5 
zo 
lW 
~3/6 
5 
lN~3~3 
5 
ZO 
lW 
~715.5 
20 


IN~3~3A 
5 
ZO 
lW 
~715.5 
10 
lN~3~3a 
5 
zo 
lW 
~715.5 
5 
lN~3~ 
5 
ZO 
lW 
51/5 
20 
lN~3~A 
5 
ZO 
lW 
51/5 
10 


IN~3~~a 
5 
zo 
IW 
51/5 
5 
lN~3~5 
5 
ZO 
IW 
56/~.5 
20 
lN~3~5A 
5 
ZO 
IW 
56/~.5 
10 
1N~3~5a 
5 
zo 
lW 
56/~.5 
5 


lN~3~6 
5 
ZO 
lW 
62/~ 
20 
lN~3~6A 
5 
ZO 
lW 
62/~ 
10 
lN~3~6a 
5 
zo 
lW 
62/~ 
5 
lN~3~7 
5 
ZO 
lW 
68/3.7 
20 


lN~3~7A 
5 
ZO 
lW 
68/3.7 
10 
lN~3~7a 
5 
zo 
lW 
68/3.7 
5 
lN~3~8 
5 
ZO 
lW 
75/3.3 
20 
lN~3~8A 
5 
ZO 
lW 
75/3.3 
10 


lN~uaa 
5 
zo 
lW 
75/3.3 
5 
lN~U9 
5 
ZO 
lW 
12/3 
20 
lN~U9A 
5 
ZO 
lW 
82/3 
10 
lN~3~9a 
5 
zo 
lW 
12/3 
5 


lN~350 
5 
ZO 
lW 
91/2.8 
20 
lN~350A 
5 
ZO 
lW 
91/2.8 
10 
lN~3501 
5 
zo 
lW 
91/2.8 
5 
lN~351 
5 
ZO 
lW 
10012.5 
20 


lN~351A 
5 
ZO 
lW 
100/2.5 
10 
lN~3511 
5 
ZO 
lW 
10012.5 
5 
lN~352 
5 
ZO 
IW 
110/2.3 
20 
lN~352A 
5 
ZO 
lW 
11012.3 
10 • 


III 


~ 
RATINGS 
CHARACTERISTICS 
;l C 


TYPE 
ii ~ 
TI 
FOR 
PD 
VR 
I 
IR 
•• 
VR 
VF 
IF 
I" 
Vz 
IZ 
TOI. 
I!! 
;;; 
lIP 
lIP 


NUMBER 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
"" 
/ 
(V) 
(V) 
lImA) 
(n.) 
(V) 
/ 
(mA) 
% 


1N43526 
5 
zo 
lW 
110/2.3 
5 


1N4353 
5 
zo 
lW 
120/2 
20 


IN4353A 
5 
zo 
lW 
120/2 
10 


1N43536 
5 
ZO 
lW 
120/2 
5 


lN4354 
5 
ZO 
lW 
130/1.9 
20 


lN4354A 
5 
ZO 
lW 
13011.9 
10 


1N43546 
5 
ZO 
lW 
130/1.9 
5 


1N4355 
5 
ZO 
IW 
150/1.7 
20 


lN4355A 
5 
ZO 
IW 
150/1.7 
10 


lN4355B 
5 
ZO 
lW 
150/1.7 
5 


lN4356 
5 
ZO 
IW 
16011.6 
20 


lN4356A 
5 
ZO 
IW 
16011.6 
10 


lN4356B 
5 
ZO 
lW 
160/1.6 
5 


lN4357 
5 
ZO 
lW 
lBO/U 
20 


lN4357A 
5 
ZO 
lW 
1BO/1.4 
10 


lN43576 
5 
ZO 
lW 
1BO/1.4 
5 


lN4358 
5 
zo 
lW 
20011.2 
20 
lN4358A 
5 
ZO 
lW 
20011.2 
10 


lN43586 
5 
ZO 
lW 
200/1.2 
5 


lN4360 
5 
ZO 
250 
2.4110 
5 


lN4361 
5 
RE 
IN4007 
900 
.5 
500/900 
1.3/500 
lN4362 
5 
SO 
lN484 
100 
ION/50 
.91100 
lN4363 
5 
SO 
lN4938 
150 
.11120 
1/200 
40 
lN4364 
5 
RE 
TI0382 
100 
.75 
1001100 
1.5/750 


lN4365 
5 
RE 
Tl0383 
200 
.75 
100/200 
1.5/750 


lN4366 
5 
RE 
TI0384 
300 
.75 
100/300 
1.5/750 


lN4367 
5 
RE 
TI0384 
400 
.75 
100/400 
1.5/750 


lN4368 
5 
RE 
TI0385 
500 
.75 
100/500 
1.5/750 


lN4369 
S 
RE 
TI0385 
600 
.75 
100/600 
1.5/750 


lN4370 
5 
zo 
400 
2.4/20 
10 
lN4370A 
5 
ZO 
400 
2.4/20 
5 


lN4371 
5 
ZO 
400 
2.7/20 
10 


lN4371A 
5 
ZO 
400 
2.7/20 
5 


lN4372 
5 
ZO 
400 
3.0/20 
10 
lN4372A 
5 
ZO 
400 
3.0/20 
5 


lN4373 
5 
SO 
lN4531 
100 
25N/20 
1/10 
4 


lN4374 
5 
RE 
1.5K 
.75 
100/ 
1.7/ 


lN4375 
5 
50 
lN4153 
60 
lQNI10 
1/20 
6 
lN4376 
5 
50 
TI0701 
20 
.1110 
1.1/50 
.75 


lN4377 
5 
RE 
25K 
.75 
100/ 
30/ 


~ 
RATINGS 
CHARACTERISTICS 
:;/ 
:c 
•• 
u 
TOI. 
TYPE 
~ '" 
TI 
FOR 
Po 
VR 
I 
IR 
@ VR 
VF 
•• 
IF 
'" 
Vz 
•• 
IZ 
NUMBER 
'" 3 


REPlACEMENT 
NEW 
~ 
u 
OESIGN 
ImWI 
IV) 
(AI 
pA 
I 
IV) 
IV) 
I (mAl 
In.) 
IV} 
I 
ImA) 
'" 


IN.380 
5 
50 
50 
50150 
1.41570 
1.8 


IN'381 
G 
50 
25 
.IMI 
.3512 
100 
IN'382 
5 
50 
55 
.11 
1/300 
6.5 
I N.383 
5 
RE 
TI0383 
200 
I 
2751200 
1.311 A 


IN.38. 
5 
RE 
Tl038. 
.00 
I 
2501400 
1.311 A 


I N.385 
5 
RE 
TI0385 
600 
I 
2251600 
1.3/1 A 


I N'389 
5 
50 
lN41.4e 
5 
100/5 
112 


IN.390 
5 
50 
Tl0701 
20 
.215 
1/5 
.5 


IN.391 
5 
50 
TI0701 
20 
.2/5 
112 
.5 
IN.392 
5 
50 
TI0701 
15 
1/5 
1/2 
.5 
IN.-oo 
5 
ZO 
I N.736 
IW 
6.8/37 
20 
IN,-ooA 
5 
ZO 
IN'736 
IW 
6.8/37 
10 


IN,-008 
5 
ZO 
IN.736A 
IW 
6.8/37 
5 
IN.-OI 
5 
ZO 
IN'737 
IW 
7.5/3' 
20 
IN.-OIA 
5 
ZO 
IN'737 
IW 
7.5/3. 
10 
IN .•.•016 
5 
ZO 
IN.737A 
IW 
7.5/3' 
5 


IN.-02 
5 
ZO 
IN.738 
IW 
8.2/31 
20 
IN'-02A 
5 
ZO 
IN'738 
IW 
8.2131 
10 
IN'-028 
5 
ZO 
IN'738A 
IW 
8.2131 
5 
IN'-03 
5 
ZO 
IN.739 
IW 
9.1/28 
20 


IN'-03A 
5 
ZO 
IN'739 
IW 
9.1/28 
10 
IN'-038 
5 
ZO 
IN.739A 
IW 
9.1/28 
5 
IN.u04 
5 
ZO 
IN.4740 
IW 
10125 
20 


IN.-04A 
5 
ZO 
IN.7.0 
IW 
10/25 
10 


IN,-0.8 
5 
ZO 
IN.7'0A 
IW 
10/25 
5 
IN'-05 
5 
ZO 
IN.7.1 
IW 
11/23 
20 
IN'-05A 
5 
ZO 
lN4741 
IW 
11123 
10 
IN.-058 
5 
ZO 
IN'7.IA 
IW 
11/23 
5 


IN'-06 
5 
ZO 
IN.7.2 
IW 
12/21 
20 
IN'-06A 
5 
ZO 
IN.7.2 
IW 
12/21 
10 
IN'-068 
5 
ZO 
IN.7.2A 
IW 
12/21 
5 
IN'-07 
5 
ZO 
IN'7.3 
IW 
13119 
20 


IN.-07A 
5 
ZO 
IN'7'3 
IW 
13119 
10 
IN'-078 
5 
ZD 
IN.7.3A 
IW 
13119 
5 
IN'-OB 
5 
ZD 
IN.7.- 
IW 
15117 
20 
IN'-OBA 
5 
ZD 
IN'7'- 
lW 
15117 
10 


IN.-OB8 
5 
ZD 
IN.7.-A 
IW 
15117 
5 
IN'-09 
5 
ZD 
IN.7'5 
IW 
16119 
20 
IN'-IO 
5 
ZO 
IN'7'6 
IW 
lB/U 
20 
IN.-lOA 
5 
ZO 
IN'7'6 
IW 
lB/U 
10 


III 


• 


:c ~ 
RATINGS 
CHARACTERISTICS 
:c 
ii li 
TOI. 
TYPE 
I!! 
TI 
FOR 
"0 
VR 
I 
IR 
III VR 
VF 
III IF 
t" 
VI 
III 
II 
NUMBER 
~ ~ 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(AI 
"'" 
/ 
(V) 
(V) 
/ (mA) 
(n.) 
(V) 
/ 
(mA) 
'" 
lNU101 
S 
IO 
lN4746A 
lW 
18/14 
5 
lNU11 
S 
IO 
lN4747 
lW 
IOl13 
20 
INUllA 
S 
IO 
lN4747 
lW 
20113 
10 
lN4411B 
S 
IO 
lN4747A 
lW 
20113 
5 


lN4412 
S 
IO 
lN4748 
lW 
22112 
20 
lN4412A 
S 
IO 
lN4748 
lW 
22112 
10 
lN44121 
S 
IO 
lN4748A 
lW 
22112 
5 
lN4413 
S 
IO 
lN4749 
IW 
24/11 
20 


lN4413A 
S 
IO 
IN4749 
lW 
24111 
10 
lN4413B 
S 
IO 
lN4749A 
lW 
24111 
5 
lN44U 
S 
IO 
IN4750 
lW 
27/9.5 
20 
lN44UA 
S 
IO 
lN4750 
lW 
27/9.5 
10 


lNUUI 
S 
IO 
lN4750A 
lW 
27/9.5 
5 
lN4415 
S 
IO 
lN4751 
IW 
30/8.5 
20 
lNU16 
S 
IO 
lN4752 
lW 
33/7.5 
20 
lN4416A 
S 
IO 
IN4752 
lW 
33/7.5 
10 


lN4416B 
S 
IO 
lN4752A 
lW 
33/7.5 
5 
lN4417 
S 
IO 
lW 
36/7 
20 
lN4417A 
S 
IO 
lW 
36/7 
10 
lN4417B 
S 
IO 
IW 
36/7 
5 


lNU18 
S 
IO 
lW 
39/6.5 
20 
lN4418A 
S 
IO 
IW 
39/6.5 
10 
lN44181 
S 
IO 
lW 
39/6.5 
5 
lN4419 
S 
IO 
lW 
43/6 
20 


lNU19A 
S 
IO 
lW 
43/6 
10 
lNU19B 
S 
IO 
lW 
43/6 
5 
lNU20 
S 
IO 
IW 
47/5.5 
20 
lN4420A 
S 
IO 
lW 
47/5.5 
10 


1NU20B 
S 
IO 
lW 
47/5.5 
5 
lNU21 
S 
IO 
lW 
51/5 
20 
lNU22 
S 
IO 
lW 
56/4.5 
20 
1NU22A 
S 
IO 
lW 
56/4.5 
10 


lNU22B 
S 
IO 
lW 
56/4.5 
5 
lNU23 
S 
IO 
lW 
62/4 
20 
1NU23A 
S 
IO 
lW 
6214 
10 
1NU231 
S 
IO 
lW 
62/4 
5 


lN4424 
S 
IO 
lW 
68/3.7 
20 
lN4424A 
S 
IO 
lW 
68/3.7 
10 
1NU24B 
S 
IO 
lW 
68/3.7 
5 
lNU25 
S 
IO 
lW 
75/3.3 
20 


~ 
RATINGS 
CHARACTBUSTICS 
;l 


TYPI 
e 
ll! 
TI 
FOR 
PD 
VR 
I 
IR 
lIP VR 
Vf 
lIP If 
t" 
VI 
lIP 
II 
TO!. 


NUMBER 
~ 
;;; 
REPlACEMENT 
NEW 
j 
u 
DESIGN 
(mW) 
IV) 
(A) 
pA 
I 
(V) 
IV) 
I (mA) 
(n.) 
(V) 
I 
(mI.) 
'" 


lN4425A 
5 
10 
lW 
75/3.3 
10 
lN4425B 
5 
10 
lW 
75/3.3 
5 
lN4426 
5 
lO 
lW 
82/3 
20 


lN4426A 
5 
lO 
lW 
8213 
10 


lN44268 
5 
lO 
lW 
8213 
5 


IN4427 
5 
lD 
lW 
91/2.8 
20 
lN4428 
5 
lO 
lW 
10012.5 
20 
lN4428A 
5 
lO 
lW 
10012.5 
10 


IN4428B 
5 
lO 
lW 
10012.5 
5 
IN4429 
5 
lO 
lW 
110/2.3 
20 


IN4429A 
5 
lO 
lW 
110/2.3 
10 


IN4429B 
5 
lO 
lW 
110/2.3 
5 


lN4430 
5 
lO 
lW 
120/2 
20 


IN4430A 
5 
lO 
lW 
120/2 
10 
lN4430B 
5 
lO 
lW 
120/2 
5 
lN4431 
5 
lO 
IW 
, 
130/1.9 
20 


lN4431A 
5 
lO 
lW 
130/1.9 
10 
lN44318 
5 
lO 
lW 
130/1.9 
5 


lN4432 
5 
lO 
lW 
1SOl 1.7 
20 
lN4432A 
5 
lO 
lW 
1SOl 1.7 
10 


lN4432B 
5 
lO 
lW 
150/1.7 
5 


lN4433 
5 
lO 
lW 
160/1.6 
20 
lN4434 
5 
lO 
lW 
18011.4 
20 
lN4434A 
5 
lO 
IW 
18011.4 
10 


lN4434B 
5 
lO 
lW 
180/1.4 
5 
lN4435 
5 
lO 
lW 
20011.2 
20 


lN4435A 
5 
lO 
lW 
20011.2 
10 
lN4435B 
5 
lO 
lW 
20011.2 
5 


lN4436 
5 
RE 
200 
10 
lMI 
1.21 


lN4437 
5 
RE 
400 
10 
IMI 
1.21 


lN4438 
5 
RE 
600 
10 
lMI 
11 


lN4439 
5 
RE 
800 
10 
lMI 
1.21 


lN4440 
5 
RE 
lK 
10 
lMI 
1.21 


lN4«1 
5 
RE 
UK 
.025 
11 
41 


lN4«2 
5 
50 
30 
lNI 
11100 
I 
1N4«3 
5 
50 
SO 
2NI 
11100 
.6 


lN~ 
5 
501N~ 
70 
50N/SO 
11100 
7 


lN4«5 
5 
50 
lN4151 
100 
SON/75 
11100 
4 
lN4«6 
5 
501N4446 
75 
25N/20 
1/20 
4 
lN4«7 
5 
501N4447 
75 
25N/20 
1/20 
4 
-- 


• 


c ~ 
RATINGS 
CHARACTtRISTICS 
j 
!I! 
T1 
FOR 
Po 
VR 
I 
IR 
<It VR 
VF 
IF 
t" 
VI 
II 
Tot. 
TYPE 
~ 


<It 
• 
NUMBER 
« 
REPlACEMENT 
NEW 
~ 
u 
DESIGN 
(mW) 
IV) 
(A) 
/'A 
I 
(V) 
(V) 
limA) 
(na) 
(V) 
I 
ImA) 
'" 


IN,U~8 
S 
50 IN<<~8 
75 
25N/20 
.7215 
~ 
lN~«9 
5 
50 lN~«9 
75 
25N/20 
.7315 
~ 
lN~~51 
5 
50 
lN~151 
~O 
50N/30 
.871100 
10 


IN<<50 
5 
50 
lN~150 
~O 
50N/30 
.921100 
~ 


IN<<52 
5 
50 
IN~608 
30 
50N/30 
1/600 
20 
lN~~53 
5 
50 
lN~~~8 
20 
50N/20 
.921100 
lN~~5~ 
5 
50 lN~~5~ 
75 
.1150 
1110 
2 
lN~~55 
5 
50 
lN~305 
50 
.1/20 
.715 


lN~~56 
5 
50 
lN~150 
35 
.2/30 
11150 
1.5 


IN<<57 
5 
50 
lN~150 
50 
.2/~0 
1/200 
1.5 


lN~~58 
5 
RE 
800 
5 
5001 
1.51 


lN~~59 
5 
RE 
lK 
5 
5001 
1.51 


lN~~60 
5 
zo 
lN~735A 
1.5W 
6.2140 
5 
lN~~61 
5 
zo 
lN~736A 
1.5W 
6.8/37 
5 
IN<<62 
5 
IO 
lN~737A 
1.5W 
7.5/3~ 
5 


IN<<63 
5 
zo 
lN~738A 
1.5W 
8.2131 
5 


IN«~ 
5 
zo 
lN~739A 
1.5W 
9.1/28 
5 
lN~~65 
5 
ZO 
lN~7~OA 
1.5W 
10/25 
5 
lN~~66 
5 
ZO 
lN~7~1" 
1.5W 
11123 
5 
lN~~67 
5 
ZO 
1N'7~2" 
1.5W 
12121 
5 


lN~~68 
5 
ZO 
IN~7~3" 
1.5W 
13119 
5 
IN<<69 
5 
ZO 
lN~7~~" 
1.5W 
15117 
5 


IN<<70 
5 
ZO 
lN~7~5A 
1.5W 
16116 
5 


lN~~71 
5 
ZO 
lN~H6A 
1.5W 
18/14 
5 


lN~~72 
5 
ZO 
'N~7~7A 
1.5W 
20113 
5 


lN~~73 
5 
ZO 
lN~7~8A 
1.5W 
22112 
5 


lN~~7~ 
5 
ZO 
lN~7~9" 
1.5W 
2~/11 
5 
lN~~75 
5 
ZO 
IN~750" 
1.5W 
2719.5 
5 


IN<<76 
5 
ZO 
lN~751A 
1.5W 
30/8.5 
5 


IN<<n 
5 
zo 
IN~752A 
1.5W 
33/7.5 
5 
IN<<78 
5 
ZO 
1.5W 
3617 
5 
lN~~79 
5 
ZO 
1.5W 
3916.5 
5 


IN<<80 
5 
IO 
1.5W 
~3/6 
5 
lN~~81 
5 
ZO 
1.5W 
~715.5 
5 
IN<<82 
5 
ZO 
1.5W 
51/5 
5 
lN~~83 
5 
ZO 
1.5W 
56/~.5 
5 


IN<<~ 
5 
ZO 
1.5W 
621~ 
5 
IN<<85 
5 
ZO 
1.5W 
68/3.7 
5 
IN<<86 
5 
ZO 
1.5W 
75/3.3 
5 
IN<<87 
5 
ZO 
1.5W 
82/3 
5 


;( ~ 
RATINGS 
CHARACTERISTICS 
ii 
TYPE 
l!! ~ 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF • 
IF 
'", 
Vz • 
IZ 
TO!. 


'" 
;;; 
NUMBER 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
{VI 
(A) 
". 
I 
{VI 
(VI 
I (mA) 
(na) 
(V) 
I 
(mAl 
'" 
IN<<88 
S 
ZD 
1.5W 
91/2.8 
5 
IN4.89 
S 
ZD 
\'sW 
100/2.5 
5 
lN4490 
S 
ZO 
1.5W 
110/2.3 
5 
IN4491 
S 
ZO 
1.5W 
120/2 
5 


IN4492 
5 
ZO 
1.5W 
130/1.9 
5 
IN4493 
5 
ZO 
1.5W 
150/1.7 
5 
IN4494 
5 
ZO 
1.5W 
160/1.6 
5 
IN4495 
5 
ZO 
1.5W 
180/1.4 
5 


IN4496 
5 
ZO 
\.SW 
200/1.2 
5 
IN4497 
5 
RE 
1.6K 
.75 
1001 
31 


IN4498 
5 
RE 
3K 
.75 
1001 
51 


IN4499 
5 
ZO 
lN4735A 
IW 
6.2/7.5 
5 


IN4500 
5 
SO 
IN4607 
100 
.1/75 
11300 
4 
IN4502 
G 
SO 
IN4305 
20 
10/6 
.3/3 
IN4505 
5 
RE 
6K 
.1 
1001 
8.51 


I N4506 
5 
RE 
200 
12 
1.41 


IN4507 
5 
RE 
400 
12 
1.41 


IN4508 
5 
RE 
600 
12 
1041 


IN4509 
S 
RE 
800 
12 
2MI 
1.41 
lN4510 
5 
RE 
IK 
12 
1.41 


1N4511 
5 
RE 
1.2K 
12 
1.41 


lN4512 
5 
SO 
10 
10NI 
.7715 
IN4513 
5 
RE 
2K 
.25 
1001 
4.51 


lN45U 
S 
RE 
800 
1.1 
1001 
II 


lN4517 
5 
RE 
200 
2 
1001 
1.21 


IN4523 
G 
SO 
lN4305 
IS 
30110 
.5110 
8 
IN4524 
G 
SO 
IN4305 
10 
12/6 
.65110 
3 
IN4531 
5 
SO IN4531 
75 
25N/20 
1110 
4 


IN4532 
5 
SO IN4532 
75 
.1150 
1110 
2 
IN4533 
5 
SO IN4533 
40 
50N/30 
.88120 
2 
IN4534 
5 
SO IN4534 
75 
50N/50 
.88120 
2 
IN4535 
5 
ZO 
500 
3.4515 
5 


IN4536 
5 
SO IN4536 
35 
.1/25 
1130 
2 
IN4537 
5 
RE 
UK 
3 
1.8/.3 
IN4538 
5 
RE 
2K 
3 
1.8/.3 
IN4539 
5 
RE 
2.5K 
3 
1.8/.3 


IN4540 
5 
RE 
3K 
3 
1.8/.3 
IN4541 
5 
SO 
IN645 
225 
20N/225 
1/400 
IN4542 
5 
SO 
IN647 
400 
20N/400 
1/400 
IN4543 
5 
SO 
IN648 
600 
20N/6OO 
1/400 
• 


• 


~ 
RATINGS 
CHARACTERISTICS 
;;/ 
1=• 
TYPli 
j ~ 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF • IF 
I" 
VI • 
II 
TO!. 


NUMBER • •• REPlACEMENT 
NEW 
:Ii 3u 
DESIGN 
ImWI 
IV) 
lAI 
"" 


I 
IV) 
(VI 
limA) 
(n,) 
IV) 
I 
(mAl 
'lfo 


IN.5'' 
5 
50 
lN649 
800 
20N/800 
11400 


IN'5'5 
5 
50 
lK 
20NI1K 
11400 


IN.5'6 
5 
RE 
25K 
1 
1001 
301 


IN'5'7 
5 
50 
IN.151 
25 
10N/25 
1/25 


I N'5'8 
5 
50 
IN'536 
35 
.1/25 
1130 
• 
IN'565 
5 
Ro 
.00 
6.41.5 
5 
1N.565A 
5 
Ro 
.00 
6.41.5 
5 


IN.566 
5 
Ro 
.00 
6.41.5 
5 


IN'566A 
5 
Ro 
.00 
6.41.5 
5 
IN'567 
5 
Ro 
.00 
6.41.5 
5 
IN.567A 
5 
Ro 
.00 
6.41.5 
5 


IN'568 
5 
Ro 
.00 
6.41.5 
5 


IN'568A 
5 
Ro 
.00 
6.41.5 
5 
IN.569 
5 
Ro 
.00 
6.41.5 
5 


IN.569A 
5 
Ro 
.00 
6.41.5 
5 


IN.570 
5 
Ro 
.00 
6.'11 
5 


IN'570A 
5 
Ro 
.00 
6.• 11 
5 
IN'571 
5 
Ro 
.00 
6.• 11 
5 
IN.571A 
5 
Ro 
.00 
6.• 11 
5 


IN.572 
5 
Ro 
.00 
6.• 11 
5 


IN.572A 
5 
Ro 
.00 
6.'11 
5 
IN'573 
5 
Ro 
.00 
6.• 11 
5 


IN'573A 
5 
Ro 
.00 
6.• 11 
5 


IN.57. 
5 
Ro 
.00 
6.'11 
5 


IN.57'A 
5 
Ro 
.00 
6.• 11 
5 


IN'575 
5 
Ro 
.00 
6.412 
5 
IN'575A 
5 
Ro 
.00 
6.• /2 
5 
IN'576 
5 
Ro 
.00 
6.• /2 
5 


IN.576A 
5 
Ro 
.00 
6.412 
5 
IN.577 
5 
Ro 
.00 
6.412 
5 
IN.577A 
5 
Ro 
.00 
6.• /2 
5 
IN'578 
5 
Ro 
.00 
6.412 
5 


IN'578A 
5 
Ro 
.00 
6.412 
5 
IN'579 
5 
Ro 
.00 
6.412 
5 
IN'579A 
5 
Ro 
.00 
6.• /2 
5 
IN.580 
5 
Ro 
.00 
6.41. 
5 


IN'58oA 
5 
Ro 
.00 
6.41. 
5 
IN.581 
5 
Ro 
.00 
6.41. 
5 
IN.58lA 
5 
Ro 
.00 
6.41. 
S 


IN.582 
5 
Ro 
.00 
6.41. 
5 


z 
• 
0 
RATINGS 
CHARACTERISTICS 
~ 
TYPE 
5 ~ 
TI 
FOR 
Po 
VR 
I 
IR 
4!' VR 
VF 
•• 
IF 
'" 
Vz 
•• 
IZ 
TOL 
NUMBER 
~ ~ 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(VI 
(A) 
p.A 
/ 
(VI 
(V) 
lImA) 
(ns) 
(V) 
/ 
(mAl 
'" 
IN.582A 
5 
RD 
.00 
6.'/' 
5 
IN.583 
5 
RD 
.00 
6.'/' 
5 
IN.583A 
5 
Ro 
.00 
6.'/' 
5 
IN'58' 
5 
Ro 
• 00 
6.• / • 
5 


IN.58.A 
5 
Ro 
.00 
6.'/' 
5 
IN.585 
5 
RE 
TI0387 
800 
1 
2/800 
1.311A 


IN.586 
5 
RE 
TI0387 
IK 
1 
211K 
1.311A 


IN.596 
5 
RE 
I.'K 
1.3/3.5 


IN.597 
5 
RE 
5K 
.025 
5/ 


IN'606 
5 
SO IN'6Q6 
85 
.25/70 
1/200 
6 
IN'607 
5 
SO IN'607 
85 
.25/70 
.95/250 
10 
IN'608 
5 
SO IN.608 
85 
.25/70 
.96/350 
10 


IN.610 
5 
SO 
IN.150 
80 
.1/55 
1.1/300 
2 
1N'611 
5 
Ro 
250 
6.6/2 
IN'611A 
5 
Ro 
250 
6.6/2 
IN'61IB 
5 
Ro 
250 
6.6/2 


IN'611C 
5 
Ro 
250 
6.6/2 
IN'612 
5 
Ro 
250 
6.6/5 
IN.612A 
5 
Ro 
250 
6.6/5 
IN.612B 
5 
Ro 
250 
6.6/5 


IN'612C 
5 
Ro 
250 
6.6/5 
IN.613 
5 
Ro 
250 
6.6110 
IN.613A 
5 
Ro 
250 
6.6110 
IN.613B 
5 
Ro 
250 
6.6110 


IN'613C 
5 
Ro 
250 
6.6110 
IN'614 
5 
Io 
250 
1.8/.25 
5 
1N'61 5 
5 
Io 
250 
2/.25 
5 
IN'616 
5 
Io 
250 
2.2/.25 
5 


IN4617 
5 
Io 
250 
2.• /.25 
5 
1N'61 8 
5 
Io 
250 
2.7/.25 
5 
IN.619 
5 
Io 
250 
3/.25 
5 
IN'620 
5 
Io 
250 
3.3/.25 
5 


IN.62 I 
5 
Io 
250 
3.6/.25 
5 
IN'622 
5 
Io 
250 
3.9/.25 
5 
IN'623 
5 
Io 
250 
'.3/.25 
5 
IN.62. 
5 
Io 
250 
'.7/.25 
5 


IN'625 
5 
Io 
250 
5.1/.25 
5 
IN'626 
5 
Io 
250 
5.6/.25 
5 
IN'627 
5 
Io 
250 
6.2/.25 
5 
IN4628 
5 
20 
IN4736A 
600 
6.8119 
5 • 


• 


c ~ 
IATINGS 
CHARACTERISncS 
~ 
TYPE 
$ ~ 
n 
FOR 
PD 
VI 
I 
II 
,. 
VI 
VF ,. IF 
I•. 
VI 
,. 
II 
Tot. 


NUM8EI 
~ ~ 
IEPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(AI 
J'A 
/ 
(V) 
(V) 
/ (mA) 
(n'l 
(V) 
/ 
(mAl 
'" 


IN.629 
S 
ZD 
IN.737A 
600 
7.5/17 
5 


IN'630 
S 
ZD 
IN'738A 
600 
8.2/15 
5 
IN.631 
S 
ZD 
IN.739A 
600 
9.1/14 
5 
IN.632 
S 
ZD 
IN.7'0A 
600 
10/13 
5 


IN'633 
S 
ID 
IN'7.1A 
600 
11/12 
5 
IN'63' 
S 
ZD 
IN'7'2A 
600 
12/11 
5 
IN'635 
S 
ZD 
IN.7.3A 
600 
13/9.5 
5 
IN'636 
S 
ZD 
IN.7 •• A 
600 
15/8.5 
5 


IN.637 
S 
ZD 
IN'7'5A 
600 
16/7.8 
5 


IN'638 
S 
ZD 
IN'7'6A 
600 
18/7 
5 


IN'639 
S 
ZO 
IN.7.7A 
600 
20/6.2 
5 
IN'640 
S 
ZD 
IN'7'8A 
600 
22/6 
5 


IN'6.1 
S 
ZD 
IN.7.9A 
600 
24/5.2 
5 
IN'642 
S 
ZD 
IN'750A 
600 
27/4.6 
5 
IN'643 
S 
ZD 
IN'751A 
600 
30/4.2 
5 
IN'6<< 
S 
ZD 
IN'752A 
600 
33/3.8 
5 


IN'645 
S 
ZD 
600 
36/3 .• 
5 
IN.646 
S 
ZD 
600 
39/3.2 
5 
IN'647 
S 
ZD 
600 
.3/3 
5 
IN'648 
S 
ZD 
600 
.7/2.7 
5 


IN'649 
S 
ZD 
IN'728A 
lW 
3.3/76 
5 


IN.650 
S 
ZD 
'N'729A 
lW 
3.6/69 
5 
IN'651 
S 
ZD 
IN'730A 
lW 
3.9/64 
5 


IN'652 
S 
ZD 
IN.731A 
lW 
'.3/58 
5 


lN4653 
S 
ZD 
lN4732A 
lW 
• .7/53 
5 
IN.65. 
S 
ZD 
IN'733A 
lW 
5.11.9 
5 


IN.655 
S 
ZD 
IN'73.A 
lW 
5.6/45 
5 
IN.656 
S 
ZD 
IN.735A 
lW 
6.2/41 
5 


lN4657 
S 
ZD 
IN'736A 
lW 
6.8/37 
5 
lN4658 
S 
ZD 
IN'737A 
lW 
7.5/34 
5 


lN4659 
S 
ZD 
'N'738A 
lW 
8.2/31 
5 
IN.660 
S 
ZD 
IN'739A 
lW 
9.1128 
5 


lN4661 
S 
ZD 
lN47'0A 
lW 
10125 
5 
lN4662 
S 
ZD 
lN4741A 
lW 
11/23 
5 


lN4663 
S 
ZD 
lN4742A 
lW 
12121 
5 


IN'664 
S 
ZD 
lN47.3A 
lW 
13/19 
5 


IN'665 
S 
ZD 
IN.7<<A 
lW 
15/17 
5 
IN.666 
S 
ZD 
IN'7.5A 
lW 
16/16 
5 
IN'667 
S 
ZD 
lN4746A 
lW 
18/14 
5 
lN4668 
S 
ZD 
IN.7.7A 
lW 
20/13 
5 


z 
• ~ 
RATINGS 
CHARACTfllISTICS 


TYPi 
! li! 
TI 
FOR 
PD 
VR 
I 
IR 
• 
VR 
VF • IF 
'.. 
Vz • 
Iz 
TOl 
C 
;;; 
NUMIlER 
:I 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(AI 
p.A 
/ 
(V) 
(V) 
/ (mA) 
(00) 
(V) 
/ 
(mAl " 
lN~669 
5 
ZD 
lN~7~8A 
IW 
22/12 
5 
lN~670 
5 
ZD 
lN~7~9A 
lW 
2~/11 
5 


lN~671 
5 
ZD 
lN~750A 
lW 
27/9.5 
5 


lN~672 
5 
ZD 
lN~751A 
lW 
30/8.5 
5 


1~4<'71 
5 
ZD 
lN~752A 
lW 
33/7.5 
5 


lN~67~ . 
ZD 
lW 
36/7 
5 
lN~675 
5 
Z" 
lW 
39/6.5 
5 
lN~676 
5 
ZD 
lW 
~3/6 
5 


lN~677 
5 
ZD 
lW 
~7/5.5 
5 
lN~678 
5 
ZD 
h_ 
1.8/.05 
5 
lN~679 
5 
ZD 
250 
2/.05 
5 
lN~680 
5 
zo 
250 
2.2/.05 
5 


lN~681 
5 
ZD 
250 
2.~/.05 
5 
lN~682 
5 
zo 
250 
2.7/.05 
5 
lN~683 
5 
zo 
250 
----- 
3/.05 
5 
lN~68~ 
5 
zo 
250 
---- r---1.3/.05 
5 


lN~685 
5 
zo 
250 
3.6/.05 
.•. r- 
lN~686 
5 
ZD 
250 
3.9/.05 
5 


lN~687 
5 
zo 
250 
~.3/.05 
5 


lN~688 
5 
ZO 
250 
~.7/.05 
5 


lN~689 
5 
zo 
250 
5.1/.05 
5 
lN~690 
5 
ZO 
250 
5.6/.05 
5 
lN~691 
5 
ZO 
250 
6.2/.05 
5 
lN~692 
5 
ZO 
250 
6.8/.05 
5 


lN~693 
5 
ZO 
250 
7.5/.05 
5 
lN~69~ 
5 
ZO 
250 
8.2/.05 
5 
lN~695 
5 
ZO 
250 
8.7/.05 
5 
IN~696 
5 
ZO 
250 
9.1/.05 
5 


lN~697 
5 
ZO 
250 
10/.05 
5 
lN~698 
5 
ZO 
250 
11/.05 
5 
lN~699 
5 
ZO 
250 
12/.05 
5 
lN~700 
5 
zo 
250 
13/.05 
5 


lN~701 
5 
ZO 
250 
U/.05 
5 


lN~702 
5 
ZO 
250 
15/.05 
5 


1~703 
5 
ZO 
250 
16/.05 
5 
lN~7~ 
5 
ZO 
250 
17/.05 
5 


IN~705 
5 
ZO 
250 
18/.05 
5 


1~706 
5 
ZO 
250 
19/.05 
5 
lN~707 
5 
ZO 
250 
20/.05 
5 
lN~708 
5 
ZO 
250 
22/.05 
5 • 


z 
CHARACTUISTICS 
Q 
RATINGS 
• C 
TYPE 
~ ~ 
11 
FOR 
PD 
VR 
I 
IR 
lIP VR 
VF 
4P 
IF 
'" 
Vz • 
IZ 
TOI. 


NUMBER 
C 
~ 
REPlACEMENT 
NEW 
~ 
DESIGN 
(mWI 
(VI 
(AI 
p.A 
I 
(V) 
(VI 
I (mA) 
(ns) 
(V) 
I 
(mAl " 
u 


IN4709 
5 
ZD 
250 
241.05 
5 


lN4710 
5 
ZD 
250 
251.05 
5 


I N4711 
5 
ZD 
250 
271.05 
5 


lN4712 
5 
ZD 
250 
28/.05 
5 


1N4713 
5 
ZO 
250 
30/.05 
5 


IN4714 
5 
ZD 
250 
33/.05 
5 


lN4715 
5 
ZO 
250 
.1'-'.<15 
5 


IN4716 
5 
ZD 
250 
391.05 
5 


IN4717 
5 
ZD 
250 


~50 
40/.05 
5 


IN4718 
5 
50 
IN4608 
50 
~ 


180 


IN4719 
5 
RE 
50 .----J- 
II 


IN4720 
5 
RE 
100 
IMI 
II 


IN4721 
5 
RE 
------ ---- 
200 
3 
IMI 
II 


IN4722 
5 
RE 
400 
3 
IMI 
II 


IN4723 
5 
RE ----- 
600 
3 
IMI 
II 


0- 
...•. 
800 
3 
IMI 
11 


IN.(7?S 
5 
RE 
IK 
3 
lMI 
II 


IN4726 
5 
5D 
IN4727 
30 
.1120 
.85/10 


IN4727 
5 
50 IN4727 
30 
.1120 
.85/10 
IN4728 
5 
ZD IN4728 
IW 
3.3176 
10 


IN4728A 
5 
ZD IN4728A 
lW 
3.3176 
5 
IN4729 
5 
ZD lN4729 
lW 
3.6/69 
10 
IN4729A 
5 
ZD lN4729A 
IW 
3.6/69 
5 
lN4730 
5 
ZO IN4730 
lW 
3.9/64 
10 


IN4730A 
5 
ZO IN4730A 
IW 
3.9/64 
5 
IN4731 
5 
ZD IN4731 
lW 
4.3158 
10 
IN4731A 
5 
ZD lN4731A 
lW 
4.3158 
5 
IN4732 
5 
ZO IN4732 
IW 
4.7153 
10 


IN4732A 
5 
ZD IN4732A 
IW 
4.7153 
5 
IN4733 
5 
ZD IN4733 
lW 
5.1/49 
10 


IN4733A 
5 
ZD IN4733A 
lW 
5.1149 
5 
IN4734 
5 
ZD lN4734 
IW 
5.6/45 
10 
• 


IN4734A 
5 
ZD lN4734A 
lW 
5.6/45 
5 
IN4735 
5 
ZD IN4735 
lW 
6.2/41 
10 
IN4735A 
5 
ZO IN4735A 
lW 
6.2141 
5 
IN4736 
5 
ZO lN4736 
lW 
6.8/37 
10 


IN4736A 
5 
ZO IN4736A 
IW 
6.8/37 
5 
IN4737 
5 
ZO IN4737 
IW 
7.5134 
10 
IN4737A 
5 
ZO lN4737A 
lW 
7.5134 
5 
lN4738 
5 
ZO lN4738 
lW 
8.2131 
10 


~ ~ 
IATINGS 
CHARACTERISTICS 


TYPE 
j 
~ 


11 
FOR 
PD 
VI 
I 
II 
@ VI 
VF 
@ 
IF 
I" 
Vz 
@ 
IZ 
TOL 
NUMIlEI 
~ 
IEPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
~ 
I 
(V) 
(V) 
I (mAl 
(n.) 
(VI 
I 
(mAl 
"" 


lN~738A 
S 
ZO lN~738A 
lW 
8.2/31 
5 
lN~739 
S 
ZO lN~739 
lW 
9.1/28 
10 
lN~739A 
S 
ZO lN~739A 
lW 
9.1128 
5 
lN~7~0 
S 
ZO lN~7~0 
lW 
10125 
10 


lN~7~OA 
5 
ZO lN~7~OA 
lW 
10/25 
5 
lN~7~1 
5 
ZO IN~7~1 
lW 
11123 
10 
lN~7~IA 
5 
zo lN~7~IA 
lW 
11/23 
5 
lN~7~2 
5 
ZO lN~7~2 
lW 
12/21 
10 


lN~7~2A 
5 
ZO lN~7~2A 
lW 
12121 
5 
lN~7~3 
5 
ZO lN~7~3 
lW 
13/19 
10 
lN~7~3A 
5 
ZO lN~H3A 
lW 
13/19 
5 
lN~7~~ 
5 
zo lN~n4 
lW 
15/17 
10 


lN~7~~A 
5 
zo lN~7~~A 
lW 
15/17 
5 
lN~7~5 
5 
zo lN~7~5 
lW 
16/15 
10 
lN~7~5A 
5 
zo lN~7~5A 
lW 
16/15 
5 
lN~7~6 
5 
zo lN~7~6 
lW 
18/1~ 
10 


lN~7~6A 
5 
ZO lN~7~6A 
lW 
18/14 
5 
lN~7~7 
5 
ZO lN~7~7 
lW 
20/12 
10 
lN~7~7A 
5 
zo lN~7~7A 
lW 
20/12 
5 
lN~7~8 
5 
zo lN~7~8 
lW 
22/11 
10 


lN~7~8A 
S 
ZO lN~7~8A 
lW 
22/11 
5 
1~7~9 
5 
zo lN~7~9 
lW 
2~/10 
10 
1~7~9A 
5 
ZO lN~7~9A 
lW 
2~/10 
5 
1~750 
5 
ZO lN~750 
lW 
2719.5 
10 


lN~750A 
5 
ZO lN~750A 
lW 
2719.5 
5 
lN~751 
5 
zo lN~751 
lW 
30/8.5 
10 
lN~751A 
5 
ZO lN~751A 
lW 
30/8.5 
5 
lN~752 
5 
ZO lN~752 
lW 
33/7.5 
10 


lN~752A 
5 
ZO 1~752A 
lW 
33/7.5 
5 
lN~753 
5 
ZO 
lW 
3617 
10 


lN~753A 
5 
ZO 
lW 
36/7 
5 
lN~75~ 
5 
zo 
lW 
3916.5 
10 


lN~75~A 
5 
ZO 
lW 
3916.5 
5 
lN~755 
5 
zo 
lW 
~3/6 
10 
lN~755A 
5 
zo 
lW 
~3/6 
5 
1~756 
5 
ZO 
lW 
~715.5 
10 


1~756A 
5 
ZO 
lW 
~715.5 
5 
1~757 
5 
zo 
lW 
51/5 
10 
lN~757A 
5 
ZO 
lW 
51/5 
5 
lN~758 
5 
ZO 
lW 
56/~.5 
10 - 


- 


;;( ~ 
RATINGS 
CHARACTERISTICS 
:c 
TYPE 
~ 
~ 
TI 
FOR 
Po 
VR 
I 
IR 
qp VR 
Vf 
•• 
If 
In 
Vz 
•• 
IZ 
TOI. 


NUM8ER 
~ 
REPlACEMENT 
NEW 


V 
DESIGN 
(mW) 
(V) 
(A) 
pA 
/ 
(V) 
(V) 
/ (mA) 
(ns) 
(V) 
/ 
(mA) 
'" 


IN''758A 
S 
ZO 
lW 
56/".5 
5 
IN''759 
5 
ZO 
lW 
62/" 
10 


IN''759A 
5 
ZO 
lW 
62/" 
5 


IN''760 
5 
ZO 
lW 
68/3.7 
10 


IN''760A 
5 
ZO 
lW 
68/3.7 
5 


IN''761 
5 
ZO 
lW 
75/3.3 
10 
IN''761A 
5 
ZO 
lW 
75/3.3 
5 
IN''762 
5 
ZO 
lW 
82/3 
10 


IN''762A 
5 
ZO 
lW 
82/3 
5 


IN''763 
5 
ZO 
lW 
91/2.8 
10 
IN''763A 
5 
ZO 
lW 
91/2.8 
5 
IN''76.4 
5 
ZO 
lW 
100/2.5 
10 


IN''76.4A 
5 
ZO 
lW 
100/2.5 
5 


IN''765 
5 
to 
9.1/.5 


IN''765A 
5 
to 
9.1/.5 


IN''7658 
S 
to 
9.1/.5 


IN''766 
5 
RO 
9.1/.5 
IN''766A 
5 
to 
9.1/.5 


IN''766B 
5 
to 
9.1/.5 


IN''767 
5 
to 
9.1/.5 


IN''767A 
5 
to 
9.1/.5 
IN''767B 
5 
RO 
9.1/.5 


IN''768 
5 
RO 
9.1/.5 


IN.4768A 
5 
RO 
9.1/.5 


IN''7688 
5 
to 
9.1/.5 


IN''769 
5 
to 
9.1/.5 
IN''769A 
5 
RO 
9.1/.5 
IN''7698 
5 
RO 
9.1/.5 


IN''770 
5 
RO 
9.1/1 


IN,,nOA 
5 
RO 
9.1/1 


IN''n08 
5 
to 
9.1/1 
IN''nl 
5 
to 
9.1/1 


IN''771A 
5 
to 
9.1/1 
IN''7716 
5 
to 
9.1/1 
IN''772 
5 
to 
9.1/1 
IN''772A 
5 
RO 
9.1/1 


IN''n28 
5 
RD 
9.1/1 


IN,,n3 
5 
RO 
9.1/1 


IN.4n3A 
5 
RO 
9.1/1 


IN''7738 
5 
RO 
9.1/1 


;( ~ 
RATINGS 
CHARACTERISTICS 


TYPE 
~ ~ 
TI 
FOR 
Pc 
VR 
I 
IR 
@ 
VR 
Vf 
•• 
If 
I" 
Vz 
•• 
IZ 
TOl 
•• 
NUMHR 
::Ii 
3 
REPlACEMENT 
NEW 
u 
DfSIGN 
(mW) 
(VI 
(A) 
pA 
/ 
(VI 
(V) 
/(mAI 
Ins) 
(VI 
/ 
(mAl " 
lN4774 
5 
RO 
9.1/1 
lN4774A 
5 
RO 
9.1/1 
1N47748 
5 
RO 
9.1/1 
lN4775 
5 
RO 
8.5/.5 


lN4775A 
5 
RO 
8.5/.5 
lN47758 
5 
RO 
8.5/.5 
lN4776 
5 
RO 
8.5/.5 
lN4776A 
5 
RO 
8.5/.5 


lN47768 
5 
RO 
8.5/.5 
lN4777 
5 
RO 
8.5/.5 
lN4777A 
5 
RO 
8.5/.5 
lN47778 
5 
RO 
8.5/.5 


lN4778 
5 
RO 
8.5/.5 
lN4778A 
5 
RO 
8.5/.5 
lN47788 
5 
RO 
8.5/.5 
lN4779 
5 
RO 
8.5/.5 


lN4779A 
5 
RO 
8.5/.5 
lN47798 
5 
RO 
8.5/.5 
lN4780 
5 
RO 
8.5/1 
lN4780A 
5 
RO 
8.5/1 


lN47808 
5 
RO 
8.5/1 
lN4781 
5 
RO 
8.5/1 


lN4781A 
5 
RO 
8.5/1 
IN47818 
5 
RO 
8.5/1 


IN4782 
5 
RO 
8.5/1 
lN4782A 
5 
RO 
8.5/1 
lN47828 
5 
RO 
8.5/1 
lN4783 
5 
RO 
8.5/1 


lN4783A 
5 
RO 
8.5/1 
lN47838 
5 
RO 
8.5/1 
lN4784 
5 
RO 
8.5/1 
lN4784A 
5 
RO 
8.5/1 


lN47848 
5 
RO 
8.5/1 
lN4816 
5 
RE 
50 
1.5 
250/ 
1.3/ 


lN4817 
5 
RE 
100 
1.5 
250/ 
1.3/ 


IN4818 
5 
RE 
200 
1.5 
250/ 
1.3/ 


IN4819 
5 
RE 
300 
1.5 
250/ 
1.3/ 


lN4820 
5 
RE 
400 
1.5 
250/ 
1.3/ 
lN4821 
5 
RE 
500 
1.5 
250/ 
1.3/ 


lN4822 
5 
RE 
600 
1.5 
250/ 
1.3/ 
• 


• 


Z 


J 
W 
RATINGS 
CHARACTERISTICS 
.. 


TYPE 
$ ~ 
TI 
FOR 
Po 
VR 
I 
IR 
,. 
VR 
VF ,. IF 
tOT 
Vz • 
IZ 
TO!. 


NUMBER 
Vi 
REPlACEMENT 
NEW 
~ 3v 
DESIGN 
(mWI 
(V) 
(AI 
,.A 
/ 
(V) 
(V) 
/(mAI 
(ns) 
(V) 
/ 
(mAl " 


I N4S23 
5 
RE 
100 
I 
1M/ 
1.2/ 
100 


IN4SU 
5 
RE 
200 
I 
1M/ 
1.2/ 
100 


IN4S25 
5 
RE 
400 
1 
1M/ 
1.2/ 
100 
IN4S26 
5 
RE 
600 
1 
1M/ 
1.2/ 
100 


IN4S27 
G 
SO 
IN"4S 
30 
15/10 
1140 
200 


I N4S2S 
5 
SO 
20 
.1/ 
1.1/100 


IN4S29 
5 
SO 
20 
.1/ 
I.S/100 


IN4S30 
5 
SO 
20 
.1/ 
2.6/100 


IN4S31 
5 
ZO 
IN4739 
1.2W 
9.1/2S 
20 
IN4S31A 
5 
ZO 
IN4739 
1.2W 
9.1/2S 
10 
IN4S31B 
5 
ZO 
IN4739A 
1.2W 
9.1/2S 
5 
lN4S32 
5 
ZO 
IN4740 
1.2W 
10/25 
20 


1N4S32A 
5 
ZO 
IN4740 
1.2W 
10/25 
10 
lN4S32B 
5 
ZO 
IN4740A 
1.2W 
10/25 
5 
IN4S33 
5 
ZO 
I N474 I 
1.2W 
11/23 
20 
IN4S33A 
5 
ZO 
lN4741 
1.2W 
11/23 
10 


I N4S33B 
5 
ZO 
1N47.,A 
1.2W 
11/23 
5 
IN4S34 
5 
ZD 
lN4742 
1.2W 
12/21 
20 
IN4S34A 
5 
ZO 
IN4742 
1.2W 
12/21 
10 
IN4S34S 
5 
ZO 
IN4742A 
1.2W 
12/21 
5 


IN4S35 
5 
ZO 
lN4743 
1.2W 
13/19 
20 
IN4S35A 
5 
ZO 
IN4743 
1.2W 
13/19 
10 
IN4S35B 
5 
ZO 
lN4743A 
1.2W 
13/19 
5 
IN4S36 
5 
ZO 
IN47 •• 
1.2W 
15/17 
20 


IN4S36A 
5 
ZO 
IN47 •• 
1.2W 
15/17 
10 
IN4S36B 
5 
ZO 
IN47 •• A 
1.2W 
15/17 
5 
IN4S37 
5 
ZO 
IN4745 
1.2W 
16/16 
20 
IN4S37A 
5 
ZO 
IN4745 
1.2W 
16/16 
10 


IN4S37B 
5 
ZO 
IN4745A 
1.2W 
16/16 
5 
lN4S3S 
5 
ZO 
IN4746 
1.2W 
IS/U 
20 
lN4S3SA 
5 
ZO 
IN4746 
1.2W 
IS/U 
10 
I N4S3SB 
5 
ZO 
IN4746A 
1.2W 
IS/U 
5 


IN4S39 
5 
ZO 
IN4747 
1.2W 
20/19 
20 
IN4S39A 
5 
ZO 
IN4747 
1.2W 
20/19 
10 
1N4S39B 
5 
ZO 
IN4747A 
1.2W 
20/19 
5 
IN4UO 
5 
ZO 
IN474S 
1.2W 
22/11 
20 


IN4S40A 
5 
ZO 
lN474S 
1.2W 
22/11 
10 
IN4S40B 
5 
ZO 
IN474SA 
1.2W 
22/11 
5 
IN4UI 
5 
ZO 
lN4749 
1.2W 
24111 
20 
IN4UIA 
5 
ZO 
lN4749 
1.2W 
24/11 
10 


~ 
RATINGS 
CHARACTERISTICS 
• 
;:: 
C 


TYPE 
ii! ~ 
TI 
FOR 
PD 
VR 
I 
IR 
lIP VR 
VF 
lIP IF 
I•• 
Vz 
lIP 
IZ 
TOI. 


NUMBER 
~ ~ 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
pi< 
I 
(V) 
(V) 
1 (mA) 
(ns) 
(V) 
1 
(mA) 
% 


IN4U18 
5 
ID 
IN4749A 
1.2W 
24/11 
5 


IN4U2 
5 
ID 
IN4750 
1.2W 
2719.3 
20 
IN4U2A 
5 
IO 
IN4750 
1.2W 
2719.3 
10 
IN48428 
5 
IO 
IN4750A 
1.2W 
2719.3 
5 


IN4U3 
5 
IO 
IN4751 
1.2W 
30/8.3 
20 
IN4U3A 
5 
IO 
IN4751 
1.2W 
30/8.3 
10 


I N48438 
5 
IO 
lN4751A 
1.2W 
30/8.3 
5 


IN48" 
5 
IO 
lN4752 
1.2W 
33/7.5 
20 


IN4844A 
5 
IO 
IN4752 
1.2W 
33/7.5 
.0 
IN4U48 
5 
IO 
IN4752A 
1.2W 
33/7.5 
5 
IN4U5 
5 
IO 
1.2W 
36/7 
20 
IN4U5A 
5 
IO 
1.2W 
36/7 
10 


IN48458 
5 
IO 
1.2W 
36/7 
5 
IN4846 
5 
IO 
1.2W 
39/6.5 
20 


IN4846A 
5 
IO 
1.2W 
39/6.5 
10 


IN48468 
5 
IO 
1.2W 
39/6.5 
5 


IN4847 
5 
IO 
1.2W 
43/5.8 
20 


IN4847A 
5 
IO 
1.2W 
43/5.8 
10 
IN48478 
5 
IO 
1.2W 
43/5.8 
5 
IN4U8 
5 
IO 
1.2W 
4715.3 
20 


lN4848A 
5 
IO 
1.2W 
4715.3 
10 
IN48488 
5 
IO 
1.2W 
4715.3 
5 
IN4U9 
5 
IO 
1.2W 
51/5 
20 
IN4849A 
5 
IO 
1.2W 
51/5 
10 


IN4U98 
5 
IO 
1.2W 
51/5 
5 
IN4850 
5 
IO 
1.2W 
56/4.5 
20 
IN4850A 
5 
IO 
1.2W 
5614.5 
10 
IN48508 
5 
IO 
1.2W 
56/4.5 
5 


IN4851 
5 
IO 
1.2W 
62/4 
20 
lN4851A 
5 
IO 
1.2W 
62/4 
10 
lN48518 
5 
IO 
1.2W 
62/4 
5 


lN4852 
5 
IO 
1.2W 
68/3.7 
20 


lN4852A 
5 
IO 
1.2W 
68/3.7 
10 
IN48528 
5 
IO 
1.2W 
68/3.7 
5 


lN4853 
5 
IO 
1.2W 
75/3.3 
20 
lN4853A 
5 
IO 
1.2W 
75/3.3 
10 


lN48538 
5 
IO 
1.2W 
75/3.3 
5 


IN4854 
5 
IO 
1.2W 
8213 
20 
IN4854A 
5 
IO 
1.2W 
8213 
10 
IN48548 
5 
IO 
1.2W 
82/3 
5 • 


• 


z0 
RATINGS 
CHARACTERISTICS 
! :i 
.. ~ 
VF 
Vz 
TOL 
TYPf 
~ 
TI 
FOR 
Po 
VR 
I 
IR 
lI' 
VR 
lI' 
IF 
t" 
lI' 
IZ 
NUMBER 
c 3 
REPLACEMENT 
NEW 
:e 
u 
DESIGN 
(mW) 
IV} 
(AI 
~A 
I 
IV) 
(V) 
I 
(mAl 
Ins) 
(VI 
I 
{mAl 
% 


IN.cB55 
5 
ZO 
1.2W 
91/2.8 
20 
IN.c855A 
5 
zo 
1.2W 
91/2.B 
10 


IN.c8556 
5 
ZD 
1.2W 
91/2.6 
5 


IN.c856 
5 
ZO 
1.2W 
10012.5 
20 


IN.c856A 
5 
ZO 
1.2W 
10012.5 
10 
IN.c8566 
5 
ZO 
1.2W 
10012.5 
5 


IN.c857 
5 
ZO 
1.2W 
11012.3 
20 
IN.c857A 
5 
ZO 
1.2W 
110/2.3 
10 


IN.c8576 
5 
ZO 
1.2W 
110/2.3 
5 


IN.c858 
5 
ZO 
1.2W 
120/1.2 
20 


IN.c85BA 
5 
ZO 
1.2W 
12011.2 
10 


I N.c85B6 
5 
ZO 
1.2W 
120/1.2 
5 


IN.c859 
5 
ZO 
1.2W 
13011.9 
20 
IN.c859A 
5 
ZO 
1.2W 
130/1.9 
10 
IN.c8596 
5 
ZO 
1.2W 
13011.9 
5 


IN.c860 
5 
ZO 
1.2W 
15011.7 
20 


IN.c860A 
5 
ZO 
1.2W 
15011.7 
10 
IN.c8608 
5 
ZO 
1.2W 
150/1.7 
5 


IN.c861 
5 
50 
IN"57 
50 
2N/30 
1.21100 
1U 
IN"862 
5 
50 
IN"57 
50 
5N/30 
1.11100 
lU 


IN''863 
5 
50 
IN .•.•''.• 
50 
50N/30 
1.21100 
7 
IN.c86.c 
5 
50 
IN4151 
125 
.1/80 
1.11100 
" 
IN.c865 
5 
RE 
1.5K 
1.25 
6001 
2 .• 1 


IN"866 
5 
RE 
2.5K 
1.25 
6001 
3.61 


IN.c867 
5 
RE 
3K 
1.25 
6001 
".8/ 


IN"868 
5 
RE 
5K 
1.25 
6001 
8.4/ 


IN"869 
5 
RE 
7.5K 
1.25 
6001 
121 


IN"870 
5 
RE 
10K 
1.25 
6001 
161 


IN"871 
5 
RE 
12K 
1.25 
6001 
18/ 


IN"B72 
5 
RE 
15K 
1.25 
6001 
231 


IN''873 
5 
RE 
20K 
1.25 
6001 
301 


IN"87.c 
5 
RE 
25K 
1.25 
6001 
381 


IN.cB75 
5 
RE 
30K 
1.25 
6001 
"61 


IN.c876 
5 
RE 
"OK 
1.25 
6001 
601 


IN.c877 
5 
RE 
50K 
1.25 
6001 
761 


IN"878 
5 
RE 
100 
100 
5MI 
1.31 


IN"879 
5 
RE 
100 
160 
10MI 
1.31 


IN"880 
5 
RE 
100 
250 
10MI 
1.21 


IN.c887 
5 
RE 
75K 
1.25 
6001 
1151 


IN"888 
5 
50 
T10777 
12 
50NI 
1/20 
.5 


z 
~ 
Q 
RATINGS 
CHARACTERISTICS 
:c 


TYPE 
~ ~ 
11 
FOR 
PD 
VR 
I 
IR 
qp 
VR 
VF 
qp 
IF 
I" 
Vz 
qp 
IZ 
TOI. 


NUMBER 
2: 
Vi 
REPLACEMENT 
NEW 
3u 
DESIGN 
ImWI 
IV) 
(A) 
pA 
/ 
(VI 
IVI 
/lmA) 
(n.) 
(V) 
/ 
(mA) " 
lN4890 
S 
RD 
400 
6.35/7.5 
5 
lN4890" 
S 
RD 
400 
6.35/7.5 
5 
lN4891 
S 
RD 
400 
6.35/7.5 
5 
lN4891" 
S 
RD 
400 
6.35/7.5 
5 


IN4892 
S 
RD 
400 
6.35/7.5 
5 
IN4892" 
S 
RD 
400 
6.35/7.5 
5 
lN4893 
S 
RD 
400 
6.35/7.5 
5 
1N4893,. 
S 
RD 
400 
6.35/7.5 
5 


lN4894 
S 
RD 
400 
6.35/7.5 
5 
lN4894,. 
S 
RD 
400 
6.35/7.5 
5 
lN4895 
S 
RD 
400 
6.35/7.5 
5 
lN4895" 
S 
RD 
400 
6.35/7.5 
5 


lN4896 
S 
R~ 
400 
12.8/.5 
5 
IN4896,. 
S 
RD 
400 
12.8/.5 
5 
lN4897 
S 
RD 
400 
12.8/.5 
5 
1N4897" 
S 
RD 
400 
12.8/.5 
5 


IN4898 
S 
RD 
400 
12.8/.5 
5 
lN4898,. 
S 
RD 
400 
12.8/.5 
5 
lN4899 
S 
RD 
400 
12.8/.5 
5 
lN4899" 
S 
RD 
400 
12.8/.5 
5 


lN4900 
S 
RD 
400 
12.8/1 
5 


lN4900A 
S 
RD 
400 
12.8/1 
5 
lN4901 
S 
RD 
400 
12.8/1 
5 
IN4901,. 
S 
RD 
400 
12.8/1 
5 


lN4902 
S 
RD 
400 
12.8/1 
5 
lN4902,. 
S 
RD 
400 
12.8/1 
5 
lN4903 
S 
RD 
400 
12.8/1 
5 


IN4903,. 
S 
RD 
400 
12.8/1 
5 


IN4904 
S 
RD 
400 
12.8/2 
5 
lN4904,. 
S 
RD 
400 
12.8/2 
5 
lN4905 
S 
RD 
400 
12.8/2 
5 
lN4905,. 
S 
RD 
400 
12.8/2 
5 


lN4906 
S 
RD 
400 
12.8/2 
5 
lN4906,. 
S 
RD 
400 
12.8/2 
5 
lN4907 
S 
RD 
400 
12.8/2 
5 
lN4907" 
S 
RD 
400 
12.8/2 
5 


lN4908 
S 
RD 
400 
12.8/4 
5 
IN4908,. 
S 
RD 
400 
12.8/4 
5 
IN4909 
S 
RD 
400 
12.8/4 
5 
IN4909,. 
S 
RD 
400 
12.8/4 
5 
III 


• 


~ 
RATINGS 
CHARACTUISTICS 
; 
;:c 
TYPE 
~ 


n 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF • IF 
I•• 
Vz • 
IZ 
TO!. 


NUMIU 
~ 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
lA' 
JJA 
/ 
IV) 
(V) 
limA) 
(n.) 
(V) 
/ 
(mA' " 


IN.910 
S 
RO 
.00 
12.8/. 
5 


1N.91 0••• 
S 
RO 
.00 
12.8/' 
5 


1N'911 
S 
RO 
.00 
12.8/' 
5 
IN.911 
••• 
S 
RO 
.00 
12.8/' 
5 


IN.912 
S 
RO 
.00 
12.8/7.5 
5 


IN.912 
••• 
S 
RO 
.00 
12.8/7.5 
5 
IN.913 
S 
RO 
.00 
12.8/7.5 
5 


IN.913 
••• 
S 
RO 
.00 
12.8/7.5 
5 


IN'9U 
S 
RO 
.00 
12.8/7.5 
5 
IN.9U 
••• 
S 
RO 
.00 
12.8/7.5 
5 


IN.915 
S 
RO 
.00 
12.8/7.5 
5 
IN.915 
••• 
S 
RO 
.00 
12.8/7.5 
5 


IN'916 
S 
RO 
.00 
19.2/.5 
5 


IN.916''' 
S 
RO 
.00 
19.21.5 
5 
IN.917 
S 
RO 
.00 
19.2/.5 
5 


IN'917'" 
S 
RO 
.00 
19.2/.5 
5 


IN.918 
S 
RO 
.00 
19.21.5 
5 
IN'918 
••• 
S 
RO 
.00 
19.2/.5 
5 
IN.919 
S 
RO 
.00 
19.2/1 
5 
IN'919 
••• 
S 
RO 
.00 
19.2/1 
5 


IN.920 
S 
RO 
.00 
19.211 
5 
IN.920 
••• 
S 
RO 
.00 
19.2/1 
5 
IN'921 
S 
RO 
.00 
19.2/1 
5 
IN.921 
••• 
S 
RO 
.00 
19.2/1 
5 


IN.922 
S 
RO 
.00 
19.2/2 
5 


IN.922 
••• 
S 
RO 
.00 
19.212 
5 


IN'923 
S 
RO 
.00 
19.2/2 
5 


IN.923 
••• 
S 
RO 
.00 
19.2/2 
5 


IN.92. 
S 
RO 
.00 
19.212 
5 


IN.92 
•••• 
S 
RO 
.00 
19.212 
5 
IN'925 
S 
RO 
.00 
19.2/' 
5 


IN'925 
••• 
S 
RO 
.00 
19.2/. 
5 


IN.926 
S 
RO 
.00 
19.2/' 
5 


IN.926 
••• 
S 
RO 
.00 
19.2/' 
5 
IN.927 
5 
RO 
.00 
19.2/. 
5 


IN.927 
••• 
S 
RO 
.00 
19.2/. 
, 


IN'928 
S 
RO 
.00 
19.2/. 
5 


IN.928 
••• 
S 
RO 
.00 
19.21. 
5 
IN.929 
S 
RO 
.00 
19.2/7.5 
5 
IN.929 
••• 
S 
RO 
.00 
19.2/7.5 
5 


z 
:;( g 
RATINGS 
CHARACTERISTICS 


~ 
.. 


TYPE 
!.! 
TI 
FOR 
Po 
VR 
I 
IR 
" 
VR 
VF " 
IF 
'" 
Vz 
lIP 
IZ 
TOI. 


NUMBER 
~ 
REPLACEMENT 
NEW 


u 
OESIGN 
ImW) 
(VI 
(A) 
pA 
I 
(V) 
(V) 
limA) 
In.) 
(V) 
I 
(mA) 


"" 


IN4930 
5 
RO 
400 
19.217.5 
5 
lN4930A 
5 
RO 
400 
19.217.5 
5 
lN4931 
5 
RO 
400 
19.2/7.5 
5 
IN4931A 
5 
RO 
400 
19.2/7.5 
5 


IN4932 
5 
RO 
400 
19.217.5 
5 
IN4932A 
5 
RO 
400 
19.217.5 
5 
lN4933 
5 
RE 
50 
I 
3001 
1.21 
200 
IN4934 
5 
RE 
100 
I 
3001 
1.21 
200 


lN4935 
5 
RE 
200 
I 
3001 
1.2/ 
200 
IN4936 
5 
RE 
400 
1 
3001 
1.2/ 
200 
IN4937 
5 
RE 
600 
1 
3001 
1.2/ 
200 
IN4938 
5 
50 IN4938 
200 
.11175 
11100 
50 


IN4942 
5 
50 
200 
I 
5001 
1.513 
150 
IN4943 
5 
50 
300 
1 
5001 
1.513 
150 
IN4944 
5 
50 
400 
1 
5001 
1.513 
150 
IN4945 
5 
50 
500 
1 
5001 
1.513 
150 


IN4946 
5 
50 
600 
1 
5001 
1.513 
250 
IN4947 
5 
50 
800 
I 
5001 
1.513 
300 
IN4948 
5 
50 
IK 
I 
5001 
1.513 
500 
lN4949 
5 
50 
TI0701 
35 
50N/30 
11150 
.3 


IN4950 
5 
50 
IN4150 
25 
100125 
1/300 
4 
IN4951 
5 
50 
IN4607 
20 
.1120 
.8511 
IN4952 
5 
50 
IN4607 
50 
.1/20 
.8511 
IN4953 
5 
50 
TI0701 
30 
.5130 
11100 
I 


IN4997 
5 
RE 
50 
3 
1/2 
IN4998 
5 
RE 
100 
3 
1/2 
IN4999 
5 
RE 
200 
3 
1/2 
IN5000 
5 
RE 
400 
3 
2MI 
II 


IN5OO1 
5 
RE 
600 
3 
1M/ 
II 


IN5002 
5 
RE 
800 
3 
1M/ 
II 
IN5OO3 
5 
RE 
IK 
3 
1M/ 
II 
IN5004 
5 
RE 
100 
I 
IMI 
1.31 
120 


IN5OO5 
5 
RE 
200 
I 
IMI 
1.31 
120 
IN5006 
5 
RE 
400 
1 
IMI 
1.31 
120 
IN5OO7 
5 
RE 
600 
1 
IMI 
1.31 
120 
IN5053 
5 
RE 
800 
1.5 
5001 
1.31 


IN5054 
5 
RE 
IK 
1.5 
5001 
1.31 
IN5055 
5 
RE 
100 
I 
2501 
1.41 
200 
lN5056 
5 
RE 
200 
I 
250/ 
1.41 
200 
IN5057 
5 
RE 
300 
.8 
2501 
1.41 
400 • 


-- 


z 
~ 
RATINGS 
CHARACTERISTICS 
~ 
TYPE 
= Ii 
n 
FOR 
PD 
VR 
I 
IR 
@ 
VR 
VF • IF 
t" 
Vz • 
IZ 
TO!. 


NUMBER 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
,.... 
I 
(V) 
(V) 
I (mA) 
(ns) 
(V) 
I 
(mA) 
% 


IN5058 
S 
RE 
••00 
.8 
2501 
1..•1 
800 
IN5059 
5 
RE 
T10383 
200 
I 
300/200 
1.211A 
IN5060 
5 
RE 
T10384 
••00 
I 
3001.•00 
1.211A 
lN5061 
5 
RE 
TI0385 
600 
I 
200/600 
1.211A 


IN5062 
5 
RE 
TI0386 
800 
I 
200/800 
1.211A 
IN5170 
5 
RE 
15 
2 
251 
1.21 


IN5171 
5 
RE 
50 
2 
251 
1.21 


IN5172 
5 
RE 
100 
2 
251 
1.21 


IN5173 
5 
RE 
300 
2 
251 
1.21 


IN517" 
5 
RE 
••00 
2 
251 
1.21 


IN5175 
5 
RE 
500 
2 
251 
1.21 


IN5176 
5 
RE 
600 
2 
251 
1.21 


IN5177 
5 
RE 
800 
2 
251 
1.21 
IN5178 
5 
RE 
IK 
2 
251 
1.21 


IN5179 
5 
50 
30 
50NI 
3.71100 
IN5180 
5 
RE 
100 
.. 
51 


IN5181 
5 
RE 
"K 
.6 
201 


IN5182 
5 
RE 
5K 
.6 
201 


IN5183 
5 
RE 
7.5K 
.6 
201 


IN518 •• 
5 
RE 
10K 
.6 
201 


IN5185 
5 
RE 
50 
3 
1001 
1.11 


IN5185A 
5 
RE 
50 
.. 
221 
1.11 


IN5186 
5 
RE 
100 
3 
1001 
1.11 


lN5186A 
5 
RE 
100 
.. 
221 
1.11 


lN5187 
5 
RE 
200 
3 
1001 
1.11 


IN5187A 
5 
RE 
200 
.. 
221 
1.11 


IN5188 
5 
RE 
••00 
3 
1001 
1.11 
IN5188A 
5 
RE 
••00 
.. 
221 
1.11 


lN5189 
5 
RE 
500 
3 
1001 
1.11 


IN5189A 
5 
RE 
500 
.. 
221 
1.11 


IN5190 
5 
RE 
600 
3 
1001 
1.11 


IN5190A 
5 
RE 
600 
.. 
221 
1.11 


IN519 •• 
5 
50 
IN ••83 
80 
25N/70 
11100 
IN5195 
5 
50 
IN ••85 
200 
25NI180 
11100 
IN5196 
5 
50 
IN"86 
250 
25N/225 
11100 
IN5197 
5 
RE 
50 
2 
1001 
1.21 


lN5198 
5 
RE 
100 
2 
1001 
1.21 


lN5199 
5 
RE 
200 
2 
1001 
1.21 


lN5200 
5 
RE 
••00 
2 
1001 
1.21 


lN5201 
5 
RE 
600 
2 
1001 
1.21 


~ 


~ 
IATINGS 
CHARACTERISTICS 
• 
TYPf 
5 
TI 
FOR 
'0 
VI 
I 
II 
• 
VI 
VF 
• 
IF 
tIT 
Vz • 
Iz 
TO!. 


NUMBER 
IEPlACEMENT 
NEW 
j 
DESIGN 
(mW) 
IV) 
(A) 
p.A 
/ 
(V) 
IV) 
lImA) 
(nsl 
IV) 
/ 
(mAl " 
u 


lN5206 
5 
IE 
400 
2 
3/ 
1.2/ 


lN5207 
5 
IE 
400 
4 
5/ 
1.2/ 


lN5208 
5 
SO 
lN457 
70 
25N/175 
1/20 
IN5209 
5 
SO 
lN458 
150 
25N/125 
1/7 


lN5210 
5 
SO 
lN459 
200 
25NI175 
1.2/3 


1N5211 
5 
IE 
Tl0383 
200 
1 
2001200 
1.21'''' 
lN5212 
5 
IE 
T10384 
400 
1 
200/400 
1.2/1". 
lN5213 
5 
IE 
Tl0385 
600 
1 
200/600 
1.211". 


lN52U 
5 
IE 
TI0386 
100 
.75 
200/100 
1.211". 
lN5215 
S 
IE 
Tl0383 
200 
1 
200/200 
1.2/1". 
lN5216 
5 
IE 
T10384 
400 
1 
200/400 
1.2/1". 


lN5217 
5 
IE 
TI0385 
600 
1 
200/600 
1.2/1". 


lN5218 
5 
IE 
TI0386 
800 
.75 
200/800 
1.2/1". 
lN5219 
5 
SO 
TI0701 
30 
50N/20 
1/.50 
2 


lN5220 
S 
SO 
TI0701 
30 
50N/20 
1.21.50 
2 
lN5221 
5 
10 
500 
2.4120 
20 


lN5221A 
5 
10 
500 
2.4120 
10 
lN52218 
5 
10 
500 
2.4/20 
5 
lN5222 
5 
10 
500 
2.5/20 
20 
lN5222". 
5 
10 
500 
2.5/20 
10 


lN52228 
5 
10 
500 
2.5/20 
5 
1N5223 
5 
10 
500 
2.7/20 
20 
lN5223". 
5 
10 
500 
2.7/20 
10 
lN52238 
5 
10 
500 
2.7/20 
5 


lN5224 
5 
10 
500 
2.8120 
20 
lN52U". 
5 
10 
500 
2.1120 
10 


lN52248 
5 
10 
500 
2.8/20 
5 
'N5225 
5 
10 
500 
3/20 
20 


lN5225A 
5 
10 
500 
3120 
'0 
lN52258 
5 
10 
500 
3/20 
5 
lN5226 
5 
10 lN5226 
500 
3.3/20 
20 
lN5226". 
5 
10 lN5226". 
500 
3.3/20 
10 


lN52268 
5 
10 lN52268 
500 
3.3/20 
5 
lN5227 
5 
10 lN5227 
500 
3.6/20 
20 
lN5227". 
5 
10 lN5227". 
500 
3.6/20 
10 
lN52271 
5 
10 lN52278 
500 
3.6/20 
5 


lN5228 
5 
10 lN5228 
500 
3.9/20 
20 
lN522B". 
5 
10 lN5228". 
500 
3.9/20 
10 
IN52288 
5 
10 lN52288 
500 
3.9/20 
5 
lN5229 
5 
10 lN5229 
500 
4.3/20 
20 • 


• 


I 
~ 
RATINGS 
CHARACTERISTICS 


TYPE 
~ 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF 
• 
IF 
t". 
VI • 
Iz 
TOI. 


NUMBER 
REPLACEMENT 
NEW 
j 
DESIGN 
(mW) 
(VI 
IAI 
p.A 
/ 
(V) 
(V) 
/ (mAl 
(M) 
(VI 
/ 
(mA) " 
u 


lN5229A 
S 
ZO lN5229A 
SOO 
4.3/20 
10 
lN52298 
5 
ZO IN52298 
SOO 
4.3/20 
5 
lN5230 
5 
ZO lN5230 
500 
4.7/20 
20 
lN5230A 
5 
ZO lN5230A 
SOO 
4.7120 
10 


lN52301 
5 
ZO lN52308 
500 
4.7/20 
5 
lN5231 
5 
ZO lN5231 
SOO 
5.1120 
20 
lN5231A 
5 
ZO lN5231A 
500 
5.1120 
10 
lN52318 
5 
ZO lN52318 
SOO 
5.1/20 
5 


lN5232 
5 
ZO lN5232 
500 
5.6/20 
20 
lN5232A 
5 
ZO lN5232A 
500 
5.6/20 
10 
lN52328 
5 
ZO 1N52328 
SOO 
5.6/20 
5 
lN5233 
5 
ZO lN5233 
500 
6120 
20 


lN5233A 
S 
ZO lN5233A 
500 
6/20 
10 
1N52338 
S 
ZO lN52338 
500 
6/20 
5 
1N5234 
S 
ZO lN5234 
500 
6.2/20 
20 
lN5234A 
S 
ZO lN5234A 
500 
6.2/20 
10 


lN52348 
5 
ZO lN52348 
SOO 
6.2/20 
5 
lN5235 
5 
ZO lN5235 
SOO 
6.8120 
20 
lN5235A 
5 
ZO lN5235A 
SOO 
6.8/20 
10 
lN52358 
S 
ZO lN52358 
SOO 
6.8/20 
5 


lN5236 
5 
ZO lN5236 
SOO 
7.5/20 
20 
lN5236A 
S 
ZO lN5236A 
SOO 
7.5/20 
10 
lN52368 
5 
ZO lN52368 
SOO 
7.5120 
5 
lN5237 
5 
ZO lN5237 
SOO 
8.2120 
20 


lN5237A 
S 
ZO lN5237A 
SOO 
8.2/20 
10 
lN52378 
5 
ZO lN52378 
SOO 
8.2/20 
5 
lN5238 
S 
ZO lN5238 
SOO 
8.7120 
20 
lN5238A 
5 
ZO lN5238A 
SOO 
8.7/20 
10 


lN52388 
S 
ZO lN52388 
SOO 
8.7/20 
5 
lN5239 
5 
ZO lN5239 
SOO 
9.1/20 
20 
lN5239A 
5 
ZO lN5239A 
SOO 
9.1/20 
10 
lN52398 
S 
ZO lN52398 
SOO 
9.1/20 
5 


lN5240 
5 
ZO lN5240 
SOO 
10/20 
20 
lN5240A 
S 
ZO lN5240A 
SOO 
10/20 
10 
lN52401 
S 
ZO lN52408 
SOO 
10120 
5 
lN5241 
S 
ZO lN5241 
SOO 
11/20 
20 


lN5241A 
S 
ZO lN5241A 
SOO 
11/20 
10 
lN52418 
S 
ZO lN52418 
SOO 
11/20 
5 
IN5242 
5 
ZO lN5242 
SOO 
12/20 
20 
lN5242A 
S 
ZO lN5242A 
SOO 
12/20 
10 


~ 
RATINGS 
CHAIACTtIISTlCS 
;;( 


TYPE 
i!! ! 
TI 
FOR 
PD 
VI 
I 
II 
lIP VI 
VF 
lIP IF 
t" 
VI 
lIP 
II 
TOI. 


NUMBEI 
~ 
REPLACEMENT 
NEW 
j 
/ 
(VI 
(VI 
/ (mA) 
(n.) 
(V) 
/ 
(mA) " 
u 
DESIGN 
(mW) 
(V) 
(AI 
/'A 


IN5242B 
S 
ze IN52.2B 
500 
12/20 
5 
IN52.3 
S 
ze IN5243 
500 
13/9.5 
20 
IN52'3A 
S 
ze IN5243A 
500 
13/9.5 
10 
IN52'3B 
S 
ze IN5243B 
500 
13/9.5 
5 


IN52« 
s 
ze IN52" 
500 
14/9 
2D 
lN52«A 
s 
ze lN52"A 
500 
14/9 
10 
IN52 •• B 
S 
ze IN52"B 
500 
14/9 
5 
IN52.5 
S 
ze IN52'5 
500 
15/8.5 
20 


lN52.5A 
S 
ze lN52.5A 
500 
15/8.5 
10 
lN52'58 
S 
ze IN52.58 
500 
15/8.5 
5 
lN52.6 
S 
ze IN52'6 
500 
16/7.8 
20 
lN5246A 
S 
ze IN5246A 
500 
16/7.8 
10 


IN52.68 
S 
ze IN52.6B 
500 
16/7.8 
5 
IN52.7 
S 
ze I N52.7 
500 
17/7.' 
20 
IN5247A 
S 
ze IN52'7A 
500 
17/7.' 
10 
lN52'78 
S 
ze IN52478 
500 
17/7.' 
5 


IN5248 
S 
ze IN5248 
500 
18/7 
20 
lN52.8A 
S 
ze IN52'8A 
500 
18/7 
10 
lN52.88 
S 
ze IN52'88 
500 
18/7 
5 
lN52'9 
S 
ze IN52'9 
500 
19/6.6 
2D 


lN52.9A 
S 
ze IN52.9A 
500 
19/6.6 
10 
IN52.9B 
S 
ze IN52.98 
500 
19/6.6 
5 
IN5250 
S 
ze IN5250 
500 
20/6.2 
20 
IN5250A 
S 
ze IN5250A 
500 
20/6.2 
10 


lN5250B 
S 
ze IN52508 
500 
20/6.2 
5 
lN5251 
S 
ze IN5251 
500 
22/5.6 
20 
IN5251A 
S 
ze IN5251A 
500 
22/5.6 
10 
IN52518 
S 
ze IN52518 
500 
22/5.6 
5 


IN5252 
S 
ze IN5252 
500 
24/5.2 
20 
IN5252A 
S 
ze IN5252A 
500 
24/5.2 
10 
IN5252B 
S 
ze IN52528 
500 
24/5.2 
5 
lN5253 
S 
ze IN5253 
500 
25/5 
2D 


lN5253A 
S 
ze lN5253A 
500 
25/5 
10 
lN52538 
S 
ze 
lN52538 
500 
25/5 
5 
lN525. 
S 
ze lN525. 
500 
2714.6 
2D 
lN525'A 
S 
ze lN5254A 
500 
27/'.6 
10 


IN525.8 
S 
ze 
lN525.8 
500 
27/ •. 6 
5 


IN5255 
S 
Ie 
lN5255 
500 
2814.5 
20 
lN5255A 
S 
ze lN5255A 
500 
2814.5 
10 
lN52558 
S 
ze lN5255B 
500 
2814.5 
5 • 


• 


z 
:! g 
RATINGS 
CHARACTERISTICS 
... 


TYPE 
I!! 
!o! 
TI 
FOR 
Po 
VR 
I 
IR 
lIP VR 
VF 
•• 
IF 
I" 
Vz 
•• 
IZ 
TOt. 


NUMBER 
~ ~ 
REPlACEMENT 
NEW 
u 
OESIGN 
(mW) 
(V) 
(A) 
"'" 
/ 
(V) 
(V) 
/ (mA) 
(n.' 
(V) 
/ 
(mA) " 


lN5256 
5 
ZO lN5256 
500 
30/4.2 
20 


lN5256. 
5 
ZO lN5256A 
500 
30/4.2 
10 
lN5256B 
5 
ZO lN5256B 
500 
30/4.2 
5 


lN5257 
5 
ZO IN5257 
500 
33/3.B 
20 


lN5257A 
5 
ZO lN5257. 
SOD 
33/3.8 
10 


lN52578 
5 
ZO lN5257B 
SOD 
33/3.8 
5 
lN5258 
5 
ZO 
SOD 
36/3.4 
20 


lN5258A 
5 
ZO 
500 
36/3.4 
10 


1N52588 
5 
ZO 
500 
36/3.4 
5 


lN5259 
5 
ZO 
500 
39/3.2 
20 


lN5259A 
5 
ZO 
500 
39/3.2 
10 
1N5259B 
5 
ZO 
500 
39/3.2 
5 


lN5260 
5 
zo 
500 
43/3 
20 
lN5260A 
5 
ZO 
500 
43/3 
10 
lN5260B 
5 
ZO 
500 
43/3 
5 


lN5261 
5 
ZO 
SOD 
47/2.7 
20 


lN5261A 
5 
ZO 
SOD 
47/2.7 
10 


lN52618 
5 
ZO 
SOD 
47/2.7 
5 
lN5262 
5 
ZO 
SOD 
51/2.5 
20 
lN5262A 
5 
ZO 
SOD 
51/2.5 
10 


lN52628 
5 
ZO 
SOD 
51/2.5 
5 


lN5263 
5 
ZO 
SOD 
56/2.2 
20 


lN5263A 
5 
ZO 
SOD 
56/2.2 
10 
lN52638 
5 
ZO 
SOD 
56/2.2 
5 


lN5264 
5 
zo 
500 
60/2.1 
20 
lN5264A 
5 
ZO 
500 
60/2.1 
10 


lN52648 
5 
ZO 
500 
60/2.1 
5 


lN5265 
5 
ZO 
SOD 
62/2 
20 


lN5265A 
5 
ZO 
500 
62/2 
10 
lN52658 
5 
ZO 
500 
62/2 
5 


lN5266 
5 
ZO 
SOD 
68/1.8 
20 
lN5266A 
5 
ZO 
SOD 
68/1.8 
10 


lN52668 
5 
ZO 
SOD 
68/1.8 
5 


lN5267 
5 
ZO 
SOD 
75/1.7 
20 
lN5267A 
5 
zo 
SOD 
75/1.7 
10 
lN52678 
5 
ZO 
SOD 
7511.7 
5 


lN526B 
5 
zo 
SOD 
82/1.5 
20 
lN5268A 
5 
ZO 
SOD 
8211.5 
10 
lN5268B 
5 
ZO 
SOD 
82/1.5 
5 
lN5269 
5 
ZO 
500 
87/1.4 
20 


z 
• 


Q 
RATINGS 
CHARACTERISTICS 
C 
iii § 
TYPE 
l!! 
TI 
FOR 
Po 
VR 
I 
IR 
It 
VR 
VF 
It 
IF 
t•• 
Vz • 
IZ 
TO!. 


NUMBER 
~ 3 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(VI 
(A) 
j'A 
I 
(V) 
(V) 
1 (mA) 
(ns) 
(V) 
I 
(mA) 
% 


1NS269A 
5 
zo 
SOO 
87/1. .• 
10 
1NS269B 
S 
zo 
500 
87/1. .• 
5 
1NS270 
S 
zo 
500 
91/1. .• 
20 
I NS270••• 
S 
zo 
500 
9111 ••• 
10 


lNS270B 
S 
zo 
SOO 
9111." 
5 
lNS271 
S 
zo 
500 
100/1.3 
20 
1NS271••• 
5 
ZO 
SOO 
100/1.3 
10 
1NS271B 
S 
ZO 
SOO 
10011.3 
5 


1NS272 
S 
ZO 
SOO 
11011.1 
20 
lN5272 ••• 
S 
ZO 
500 
11011.1 
10 
IN5272B 
S 
ZO 
500 
11011.1 
5 
lN5273 
S 
ZO 
500 
12011 
20 


lN5273 ••• 
S 
ZO 
500 
12011 
10 
lN5273B 
S 
ZO 
SOO 
12011 
5 
lN527" 
S 
ZO 
SOO 
130/.95 
20 
lN527 ••••• 
S 
ZO 
500 
130/.95 
10 


lN527 ••B 
5 
ZO 
500 
130/.95 
5 
lN5275 
S 
ZO 
SOO 
140/.9 
20 
lN5275 ••• 
S 
ZO 
500 
140/.9 
10 
lN5275B 
S 
ZO 
500 
140/.9 
5 


lN5276 
S 
ZO 
500 
lSOI.8S 
20 
lN5276 ••• 
S 
ZO 
SOO 
lSOI.85 
10 
lN5276B 
S 
ZO 
500 
lSOI.85 
5 
lN52n 
s 
ZO 
500 
160/.80 
20 


lN5277 ••• 
S 
ZO 
500 
160/.80 
10 
lN5277B 
S 
ZO 
500 
160/.80 
5 
lN5278 
S 
ZO 
SOO 
170/.7 .• 
20 
lN5278 ••• 
S 
ZO 
SOO 
170/.7 .• 
10 


lN5278B 
S 
ZO 
500 
170/.7 .• 
5 
lN5279 
S 
ZO 
500 
180/.68 
20 
lN5279 ••• 
S 
ZO 
SOO 
180/.68 
10 
lN5279B 
S 
ZO 
500 
180/.68 
5 


lN5280 
5 
ZO 
SOO 
1901.66 
20 
lN5280 ••• 
S 
ZO 
SOO 
1901.66 
10 
lN5280e 
5 
ZO 
SOO 
1901.66 
5 
lN5281 
S 
ZO 
SOO 
200/.65 
20 


lN5281 ••• 
S 
ZO 
500 
200/.65 
10 
lN5281B 
S 
ZO 
SOO 
200/.65 
5 
lN5282 
S 
SO 
IN .•1SO 
80 
.1/55 
1.3/SOO 
.. 
lN5283 
S 
RO 
600 
• 


II 


I 


~ 
RATINGS 
CHARACTERISTICS 
:c 


TYPE 
~ 
TI 
FOR 
Po 
VI 
I 
IR 
• 
VR 
VF 
• 
IF 
t" 
Vz • 


Iz 
TOI. 


NUMBER 
;;; REPLACEMENT 
NEW 
:E 3u 
DESIGN 
(mW) 
(V) 
(A) 
,.A 
/ 
(V) 
(V) 
/ (mA) 
(nl) 
(V) 
/ 
(mAl 
'" 


lN528~ 
5 
RO 
600 


lN5285 
5 
RO 
600 


lN5286 
5 
RO 
600 
lN5287 
5 
RO 
600 


1N5288 
5 
RO 
600 
1N5289 
5 
RO 
600 
lN5290 
5 
RO 
600 
lN5291 
5 
RO 
600 


lN5292 
5 
RO 
600 
lN5293 
5 
RO 
600 
lN529~ 
5 
RO 
600 


lN5295 
5 
RO 
600 


lN5296 
5 
RO 
600 
lN5297 
5 
RO 
600 


lN5298 
5 
RO 
600 
lN5300 
5 
RO 
600 


lN5301 
5 
RO 
600 


lN5302 
5 
RO 
600 


lN5303 
5 
RO 
600 


lN530~ 
5 
RO 
600 


lN5305 
5 
RO 
600 
lN5306 
5 
RO 
600 
lN5307 
5 
RO 
600 


lN5308 
5 
RO 
600 


lN5309 
5 
RO 
600 
lN5310 
5 
RO 
600 


1N5311 
5 
RO 
600 
lN5312 
5 
RO 
600 


lN5313 
5 
RO 
600 
lN5315 
5 
50 
lN~153 
100 
50N/50 
1/200 
~ 
IN5316 
5 
50 
lN~153 
100 
SON/50 
11100 
~ 
lN5317 
5 
50 
lN~l50 
80 
.1/55 
1.3/500 
~ 


IN5318 
5 
50 
lN~150 
75 
.1/50 
1/200 
~ 
IN5319 
5 
50 
lN~305 
~O 
100125 
11100 
~ 
lN53U 
5 
RO 
600 
IN5320 
5 
RE 
100 
1 
1001100 
UI1A 
250 


lN532~ 
5 
RE 
15K 
.01 
25/ 
2~/ 


lN5326 
5 
RE 
100 
12 


lN5329 
5 
RE 
1.6K 
.135 
150/ 


lN5330 
5 
RE 
1.6K 
.5~ 
150/ 


~ 
RAnNGS 
CHARACTERISTICS 


TYPE I~ 


TI 
FOR 
Po 
VR 
I 
IR 
iIP VR 
VF 
iIP IF 
I" 
Vz 
iIP 
IZ 
TOt. 


NUMBER 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
p.A 
/ 
(V) 
(V) 
/ (mAl 
(M) 
(V) 
/ 
(mAl 
% 


INS331 
5 
Rio 
1.2K 
12 


1 N5:J"r 
S 
RE 
1.2K 
35 


1-NS3S9 
5 
RE 
.OK 
.1 
100/ 
so/ 


INS391 
5 
RE 
SO 
1.5 
300/ 
1.41 


INS392 
5 
RE 
100 
1.5 
300/ 
1.41 


INS393 
5 
RE 
200 
1.5 
300/ 
1.41 


I NS39. 
S 
RE 
300 
1.5 
300/ 
1.41 


I NS39S 
5 
RE 
.00 
1.5 
300/ 
1.41 


I NS396 
5 
RE 
SOO 
1.5 
300/ 
1.41 


I NS397 
5 
RE 
600 
1.5 
300/ 
1.41 


I NS39S 
5 
RE 
SOO 
1.5 
300/ 
1.41 


I NS399 
5 
RE 
IK 
1.5 
300/ 
1.41 


1NS'OO 
5 
RE 
50 
3 
500/ 
1.2/ 


I NS.OI 
5 
RE 
100 
3 
500/ 
1.2/ 


I NS.02 
5 
RE 
200 
3 
500/ 
1.2/ 


I NS.03 
5 
RE 
300 
3 
500/ 
1.2/ 


INS.O. 
5 
RE 
.00 
3 
SOO/ 
1.21 


I NS'OS 
5 
RE 
SOO 
3 
SOO/ 
1.2/ 


IN5406 
5 
RE 
600 
3 
SOO/ 
1.21 


IN5407 
5 
RE 
800 
3 
SOO/ 
1.2/ 


1NS'OS 
5 
RE 
IK 
3 
SOO/ 
1.2/ 


INS.12 
5 
SO 
IN.30S 
30 
.1/30 
.5/.1 
2 


INS •• 3 
5 
SO 
IN.3OS 
SO 
.I/SO 
.5/.1 
2 


INS.I. 
5 
SO 
IN.30S 
75 
.1/75 
.5/.1 
2 


INS.IS 
5 
RE 
50 
1/ 
1.1/3A 
ISO 


INS.16 
5 
RE 
100 
1/ 
1.1/3A 
ISO 
INS'17 
5 
RE 
200 
1/ 
1.1/3A 
ISO 


INS.IS 
5 
RE 
.00 
1/ 
1.1/3A 
ISO 


INS.19 
5 
RE 
500 
1/ 
1.1/3A 
~SO 
I NS.20 
5 
RE 
600 
1/ 
1.1/3A 
400 


I NS'26 
5 
SO 
25 
1/6 
1/40 
.1 


IN5427 
5 
SO 
IN.US 
75 
.1ISO 
1110 
• 


I NS.2S 
5 
SO 
IN.93S 
200 
.11175 
11100 
5 


I NS.29 
5 
SO 
IN.SS 
200 
SNIl2S 
1/200 


I NS.3O 
5 
SO 
IN4ISO 
75 
.I/SO 
1/200 
• 


INS'3) 
5 
SO 
IN.60S 
SO 
.1/55 
l/SOO 
• 


lN5432 
5 
SO 
TI0777 
20 
SONIlO 
I/SO 
.75 


I NS'77 
5 
RE 
6K 
I 
350/ 
.6/ 


INS.7S 
5 
RE 
7.2K 
I 
350/ 
.6/ 
I NS.79 
5 
RE 
S.'K 
I 
3SO/ 
.6/ 
• 


• 


~ ~ 
RATINGS 
CHARACTERIST1CS 
c 
TYP£ 
i!! ~ 
n 
FOR 
"0 
VR 
I 
IR 
4t VR 
VF • IF 
t•• 
Vz • 
Iz 
TOI. 


~ •• 
NUMBER 
3 
REPlACEMENT 
NEW 
u 
DESIGN 
ImW) 
IVI 
(A) 
,... 
/ 
IV) 
IV) 
/(-1 
Ins) 
IV) 
/ 
(mA) 


"" 
lN5.80 
5 
RE 
9.6K 
1 
350/ 
.6/ 


lN5.81 
5 
RE 
12K 
1 
350/ 
.6/ 


lN5.82 
5 
RE 
2.• K 
1 
350/ 
1/ 


lN5'83 
5 
RE 
3.6K 
1 
350/ 
1/ 


lN5.8. 
5 
RE 
•. 8K 
1 
350/ 
1/ 


lN5.85 
5 
RE 
6K 
1 
350/ 
1/ 


lN5518 
5 
lD 
'00 
3.3/20 
20 
lN5518A 
5 
lD 
'00 
3.3120 
10 


1N5518B 
5 
lD 
.00 
3.3/20 
5 
lN5518C 
5 
lD 
'00 
3.3/20 
2 
lN5518D 
5 
lD 
.00 
3.3/20 
1 
IN5519 
5 
lD 
.00 
3.6/20 
20 


lN5519A 
5 
lD 
.00 
3.6/20 
10 
lN5519B 
5 
lD 
.00 
3.6/20 
5 
lN5519C 
5 
lD 
'00 
3.6/20 
2 
lN5519D 
5 
lD 
'00 
3.6/20 
1 


lN5520 
5 
lD 
.jOQ 
3.9/20 
20 
lN5520A 
5 
lD 
.00 
3.9/20 
10 
lN5520B 
5 
lD 
'00 
3.9120 
5 
lN5520C 
5 
lD 
'00 
3.9/20 
2 


lN5520D 
5 
lD 
'00 
3.9/20 
1 
lN5521 
5 
lD 
'00 
'.3/20 
20 
lN5521A 
5 
lD 
'00 
'.3/20 
10 
IN5521B 
5 
lD 
.00 
'.3/20 
5 


lN5521C 
5 
lD 
'00 
•. 3/20 
2 
IN5521D 
5 
lD 
.00 
'.3/20 
1 
lN5522 
5 
lD 
'00 
'.7110 
20 
lN5522A 
5 
lD 
'00 
'.7/10 
10 


lN55228 
5 
lD 
'00 
'.7110 
5 
lN5522C 
5 
lD 
'00 
• .7/10 
2 
lN5522D 
5 
lD 
.00 
'.7/10 
1 


lN5523 
5 
lD 
'00 
5.1/5 
20 


lN5523A 
5 
lD 
'00 
5.1/5 
10 
lN5523B 
5 
lD 
.00 
5.1/5 
5 
IN5523C 
5 
lD 
'00 
5.1/5 
2 
lN5523D 
5 
lD 
'00 
5.1/5 
1 


IN55U 
5 
lD 
.jOQ 
5.6/3 
20 
lN55UA 
5 
lD 
'00 
5.6/3 
10 
lN552.8 
5 
lD 
.00 
5.6/3 
5 
1N5524C 
5 
lD 
'00 
5.6/3 
2 


zi 
~ 
RATINGS 
CHARACTERISTICS 


TYPE 
~ 
TI 
FOR 
PD 
VR 
I 
IR 
lIP 
VR 
VF 
lIP 
IF 
I" 
Vz 
CIP 
IZ 
TOI. 


NUMBER 
:IE ~ 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
IA) 
,.A 
I 
(V) 
(V) 
I (mA) 
(ns) 
(V) 
I 
(mAl 


'" 


IN552~D 
S 
ID 
~OO 
5.6/3 
I 
IN5525 
S 
ID 
~oo 
6.2/1 
20 
IN5525A 
5 
ID 
~oo 
6.2/1 
10 
IN5525B 
5 
ID 
~oo 
6.2/1 
5 


IN5525C 
5 
ID 
~OO 
6.2/1 
2 


IN5525D 
5 
ID 
~OO 
6.2/1 
I 
IN5526 
5 
ID 
~OO 
6.8/1 
20 
IN5526A 
5 
ID 
~OO 
6.8/1 
10 


IN5526B 
5 
ID 
~OO 
6.8/1 
5 


IN5526C 
5 
ID 
~OO 
6.8/1 
2 


IN5526D 
5 
ID 
~OO 
6.8/1 
I 
IN5527 
5 
ID 
~OO 
7.5/1 
20 


IN5527A 
5 
ID 
~OO 
7.5/1 
10 
IN5527B 
5 
ID 
~OO 
7.5/1 
5 
IN5527C 
5 
ID 
~OO 
7.5/1 
2 
IN5527D 
5 
ID 
~OO 
7.5/1 
I 


IN5528 
5 
ID 
~OO 
8.2/1 
20 
IN5528A 
5 
ID 
~OO 
8.2/1 
10 
IN5528B 
5 
ID 
~OO 
8.211 
5 


lN5528C 
5 
ID 
~oo 
8.2/1 
2 


lN5528D 
5 
ID 
~OO 
8.2/1 
I 
IN5529 
5 
ID 
~OO 
9.1/1 
20 
IN5529A 
5 
ID 
~OO 
9.1/1 
10 
IN5529B 
5 
ID 
~OO 
9.1/1 
5 


IN5529C 
5 
ID 
~OO 
9.1/1 
2 
IN5529D 
5 
ID 
~oo 
9.1/1 
1 


IN5530 
5 
ID 
~OO 
10/1 
20 
IN5530A 
5 
ID 
~OO 
10/1 
10 


lN5530B 
5 
ID 
~OO 
10/1 
5 
IN5530C 
5 
ID 
~OO 
10/1 
2 
IN5530D 
5 
ID 
~OO 
10/1 
I 


IN5531 
5 
ID 
~OO 
11/1 
20 


lN5531A 
5 
ID 
~OO 
11/1 
10 
IN~31B 
5 
ID 
~ 
11/1 
5 
IN5531C 
5 
ID 
~OO 
11/1 
2 
lN5531D 
5 
ID 
~OO 
1111 
I 


IN5532 
5 
ID 
~OO 
12/1 
20 
IN5532A 
5 
ID 
~OO 
12/1 
10 
IN55328 
5 
ID 
~OO 
12/1 
5 
IN5532C 
5 
ID 
~OO 
12/1 
2 • 


• 


~ 
RAnNGS 
CHARACTERISnCS 


TYPE I 
u 
n 
FOR 
'D 
VR 
I 
IR 
lIP VR 
VF 
lIP IF 
VI 
II 
TOL 
~ 
'", 
lIP 
NUMBER 
~ 
REPLACEMENT 
NEW 
:5 
DESIGN 
ImW) 
IV) 
(A) 
,.... 
/ 
IV) 
(V) 
/lmA) 
1M) 
IV) 
/ 
(mA) " 
U 


lN5532D 
5 
lD 
~OO 
12/1 
I 
lN5533 
5 
lO 
~OO 
13/1 
20 
lN5533A 
5 
lO 
~OO 
13/1 
10 
1N5533B 
5 
lO 
~OO 
13/1 
5 


lN5533C 
5 
lO 
~OO 
13/1 
2 
lN55330 
5 
lO 
~OO 
13/1 
1 
lN553~ 
S 
lO 
~OO 
1~/1 
20 
lN553~A 
5 
lO 
~OO 
14/1 
10 


lN553~B 
5 
lO 
~OO 
1~/1 
5 
lN5534C 
5 
lO 
~OO 
14/1 
2 
lN553~0 
5 
lO 
~OO 
14/1 
1 
lN5535 
5 
lO 
~OO 
15/1 
20 


lN5535A 
5 
lO 
~OO 
15/1 
10 
1N5535B 
5 
lO 
~OO 
15/1 
5 
IN5535C 
5 
lO 
~OO 
15/1 
2 
lN55350 
5 
lO 
~OO 
15/1 
1 


lN5536 
5 
lO 
~OO 
16/1 
20 
lN5536A 
5 
lO 
~OO 
16/1 
10 
lN5536B 
5 
lO 
~OO 
16/1 
5 
lN5536C 
5 
lO 
~OO 
16/1 
2 


lN55360 
5 
lO 
~OO 
16/1 
1 
lN5537 
5 
lO 
~OO 
17/1 
20 
lN5537A 
5 
lO 
~OO 
17/1 
10 
lN5537B 
5 
lO 
~OO 
17/1 
5 


lN5537C 
5 
lO 
~OO 
17/1 
2 
lN55370 
5 
lO 
~OO 
17/1 
1 
lN5538 
5 
lO 
~OO 
lB/1 
20 
lN553BA 
5 
lO 
~OO 
18/1 
10 


lN553BB 
5 
lO 
~OO 
18/1 
5 
lN5538C 
5 
lO 
~OO 
18/1 
2 
lN55380 
5 
lO 
~OO 
18/1 
1 
lN5539 
5 
lO 
~OO 
19/1 
20 


lN5539A 
5 
lO 
~OO 
19/1 
10 
lN5539B 
5 
lO 
~OO 
19/1 
5 
lN5539C 
5 
lO 
~OO 
19/1 
2 
lN55390 
5 
lO 
~OO 
19/1 
1 


lN55~0 
5 
lO 
~OO 
20/1 
20 
lN55~OA 
5 
lO 
~OO 
20/1 
10 
lN55~OB 
5 
lO 
~OO 
20/1 
5 
lN55~DC 
5 
lO 
~OO 
20/1 
2 


:c ~ 
RATINGS 
CHARACTERISTICS 


TYPE 
i!! 
y 
TI 
FOR 
PD 
VR 
I 
IR 
lIP VR 
VF 
lIP IF 
I•• 
Vz 
lIP 
IZ 
TOt. 


NUMBER 
~ ~ 
REPlACEMENT 
NEW 
u 
DESIGN 
ImW) 
IV) 
IA) 
,.A 
/ 
IV) 
(V) 
limA) 
(M) 
(V) 
/ 
ImA) 
'" 
IN55~OD 
S 
ZD 
400 
20/1 
1 
IN55~1 
5 
ZD 
400 
22/1 
20 
lN55~IA 
5 
ZD 
400 
22/1 
10 
lN5541B 
5 
ZD 
400 
22/1 
5 


lN5541C 
5 
ZD 
400 
22/1 
2 
lN5541D 
5 
ZD 
400 
22/1 
1 
lN5542 
5 
ZD 
400 
24/1 
20 
lN5542A 
5 
ZD 
400 
24/1 
10 


1N5542B 
5 
ZD 
400 
24/1 
5 
lN5542C 
5 
ZD 
400 
24/1 
2 
lN5542D 
5 
ZD 
400 
24/1 
1 
lN5543 
5 
ZD 
400 
25/1 
20 


lN5543A 
5 
zo 
400 
25/1 
10 
lN55~3B 
5 
zo 
400 
25/1 
5 
lN5543C 
5 
ZD 
400 
25/1 
2 
lN55430 
S 
ZD 
400 
25/1 
1 


lN55« 
5 
zo 
400 
28/1 
20 
lN5544A 
S 
ZD 
400 
28/1 
10 
lN5544B 
5 
ZD 
400 
28/1 
5 
lN55«C 
5 
ZD 
400 
28/1 
2 


lN55~4D 
5 
ZO 
400 
28/1 
1 
lN5545 
5 
ZD 
400 
30/1 
20 
lN5545A 
5 
ZD 
400 
30/1 
10 
lN5545B 
5 
ZD 
400 
30/1 
5 


lN5545C 
5 
ZD 
400 
30/1 
2 
lN5545D 
5 
ZD 
400 
30/1 
1 
IN5546 
5 
ZD 
~oo 
33/1 
20 
lN5546A 
5 
ZD 
400 
33/1 
10 


lN5546B 
5 
ZD 
400 
33/1 
5 
lN5546C 
5 
ZD 
400 
33/1 
2 
lN5546D 
5 
ZD 
400 
33/1 
1 
lN5550 
5 
RE 
200 
3 
25/1 
2U 


lN5551 
5 
RE 
400 
3 
25/1 
2U 
lN5552 
5 
RE 
600 
3 
25/1 
2U 
lN5553 
5 
RE 
800 
3 
25/1 
2U 
lN5554 
5 
RE 
lK 
3 
25/1 
2U 


lN5555 
5 
T5 
IW 
21.5 
5/ 
lN5556 
5 
T5 
lW 
28.5 
5/ 
lN5557 
5 
T5 
lW 
34.5 
5/ 
lN5558 
5 
T5 
lW 
124 
5/ 
- 


- 


~ 
RATINGS 
CHARACTERISTICS 
~ 
TYP£ 
i!! 
!.! 
n 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF • IF 
t" 
VI • 
II 
TO!. 


NUMIEIl 
~ ~ 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
,.A 
/ 
(VI 
(VI 
limA) 
(ns) 
(V) 
/ 
(mA) 
'" 


lN5559 
5 
IO 
IN.736 
lW 
6.8/37 
20 
lN5559A 
5 
10 
lN4736 
lW 
6.8/37 
10 
lN5559B 
5 
10 
IN.736A 
lW 
6.8/37 
5 
lN5S60 
5 
10 
IN'737 
lW 
7.5/34 
20 


lN5560A 
5 
10 
IN.737 
lW 
7.5/3. 
10 
lN5560B 
5 
ZO 
IN'737A 
lW 
7.5/3. 
5 
lN5561 
5 
ZO 
IN'738 
lW 
8.2/31 
20 
lN5561A 
5 
10 
IN'738 
lW 
8.2/31 
10 


lN556U 
5 
10 
IN'738A 
IW 
8.2/31 
5 
lN5562 
5 
10 
IN'739 
lW 
9.1/28 
20 
lN5562A 
5 
10 
IN'739 
IW 
9.1/28 
10 
lN5562B 
5 
10 
IN'739A 
IW 
9.1/28 
5 


lN5563 
5 
10 
IN.7.0 
IW 
10/25 
20 
lN5563A 
5 
ZO 
IN.7.0 
IW 
10/25 
10 
lN5563B 
5 
ZO 
IN'7.0A 
lW 
10/25 
5 
lN556.4 
5 
ZO 
IN.7.1 
lW 
11/23 
20 


lN556.4A 
5 
ZO 
lN47.' 
lW 
11/23 
10 
lN556.4B 
5 
ZO 
IN.7 •• A 
lW 
11/23 
5 
lN5565 
S 
10 
IN.7.2 
lW 
12/21 
20 
lN5565A 
5 
ZO 
IN'7'2 
lW 
12/21 
10 


lN5565B 
5 
ZO 
IN.7.2A 
lW 
12/21 
5 
lN5566 
5 
10 
IN.7.3 
lW 
13119 
20 
lN5566A 
5 
10 
lN47.3 
lW 
13119 
10 
lN5566B 
5 
10 
IN.7.3A 
lW 
13/19 
5 


lN5567 
5 
ZO 
lN47« 
lW 
15117 
20 


lN5567A 
5 
10 
IN.7<< 
lW 
15117 
10 
lN5567B 
5 
10 
IN.7<<A 
lW 
15117 
5 
lN5568 
5 
10 
IN.7.5 
lW 
16115 
20 


lN5568A 
5 
ZO 
IN.7.5 
lW 
16115 
10 
lN5568B 
5 
10 
IN.U5A 
lW 
16115 
5 
lN5569 
5 
10 
IN.7.6 
lW 
1811. 
20 
lN5569A 
5 
ZO 
IN.7.46 
lW 
18/1.4 
10 


lN5569B 
5 
10 
lN47.6A 
lW 
18/1.4 
5 
lN5570 
5 
ZO 
IN.7.7 
lW 
20112 
20 
lN5570A 
5 
ZO 
IN.7'7 
lW 
20112 
10 
lN5570B 
5 
ZO 
IN'7'7A 
lW 
20112 
5 


lN5571 
5 
ZO 
IN.7.8 
lW 
22111 
20 
lN5571A 
5 
10 
IN.7.8 
lW 
22/11 
10 
lN557U 
5 
ZO 
IN.7.8A 
lW 
22/11 
5 
lN5572 
5 
ZO 
IN.7.9 
lW 
1.4110 
20 


~ 
RATINGS 
CHARACTERISTICS 
~ • 
TYPE 
i!! 
ll! 
n 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF 
• 
IF 
t" 
Vz • 
Iz 
TOL 
NUMBER 
~ ~ 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(A) 
pA 
/ 
(V) 
(V) 
limA) 
(M) 
(V) 
/ 
(mA) 
% 


lN5572A 
S 
ZO 
IN.7.9 
lW 
2.110 
10 
lN55728 
S 
ZO 
IN.7.9A 
lW 
2./10 
5 
lN5573 
S 
zo 
IN.75D 
lW 
27/9.5 
20 
lN5573A 
S 
ZO 
IN.750 
lW 
27/9.5 
10 


lN55738 
S 
ZO 
IN.750A 
lW 
27/9.5 
5 
lN557. 
S 
ZO 
IN.751 
lW 
JO/8.5 
20 
lN557.A 
S 
ZO 
IN.751 
lW 
JO/8.5 
10 
lN557.8 
S 
ZO 
IN.751A 
lW 
JO/8.5 
5 


lN5575 
S 
ZO 
IN.752 
lW 
33/7.5 
20 
lN5575A 
S 
ZO 
IN.752 
lW 
33/7.5 
10 
lN55758 
S 
ZO 
IN.752A 
lW 
33/7.5 
5 
lN5576 
S 
ZO 
lW 
36/7 
20 


lN5576A 
5 
ZO 
lW 
36/7 
10 
lN55768 
S 
ZO 
lW 
36/7 
5 
lN5577 
S 
ZO 
lW 
39/6.5 
20 
lN55nA 
S 
ZO 
lW 
39/6.5 
10 


lN55778 
5 
ZO 
lW 
39/6.5 
5 
lN5578 
5 
zo 
lW 
.3/6 
20 
lN5578A 
5 
ZO 
lW 
.3/6 
10 
lN55788 
5 
ZO 
lW 
.3/6 
5 


lN5579 
5 
ZO 
lW 
.7/5.5 
20 
lN5579A 
5 
ZO 
lW 
.7/5.5 
10 
lN55798 
5 
ZO 
lW 
.7/5.5 
5 
lN5580 
5 
zo 
lW 
51/5 
20 


lN5580A 
5 
ZO 
lW 
51/5 
10 


lN55808 
5 
ZO 
lW 
51/5 
5 
lN5581 
5 
ZO 
lW 
56/ •. 5 
20 


lN5581A 
5 
ZO 
lW 
56/ •. 5 
10 


lN55818 
5 
ZO 
lW 
56/ •. 5 
5 
lN5582 
S 
ZO 
lW 
62/. 
20 
lN5582A 
5 
ZO 
lW 
62/. 
10 
lN55828 
S 
ZO 
lW 
621. 
5 


lN5583 
5 
ZO 
lW 
68/3.7 
20 
lN5583A 
5 
ZO 
lW 
68/3.7 
10 
lN55838 
S 
ZO 
lW 
68/3.7 
5 
lN55U 
5 
ZO 
lW 
75/3.3 
20 


lN55UA 
5 
ZO 
lW 
75/3.3 
10 
lN55U8 
5 
ZO 
lW 
75/3.3 
5 
lN5585 
S 
ZO 
IW 
82/3 
20 
lN5585A 
5 
ZO 
lW 
82/3 
10 - 


- 


z0 
RATINGS 
CHARACTERISTICS 
~ ~ 
TYPE 
~ 
~ 
TI 
FOR 
Po 
VR 
I 
IR 
• 
VR 
VF • IF 
I•• 
Vz • 
Iz 
TOI. 
;;; 
NUMIER 
3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(AI 
,.A 
/ 
(V) 
(V) 
/ (mAl 
(ns) 
(V) 
/ 
(mAl 
% 


lN55858 
S 
ZD 
lW 
82/3 
5 
lN5586 
5 
ZD 
lW 
91/2.1 
20 
lN5586A 
5 
ZD 
lW 
91/2.8 
10 
lN5586B 
5 
ZD 
lW 
91/2.8 
5 


lN5587 
5 
ZD 
lW 
100/2.5 
20 
IN5587A 
5 
ZD 
lW 
10012.5 
10 
lN5587B 
5 
ZD 
lW 
10012.5 
5 
lN5588 
5 
ZD 
lW 
110/2.3 
20 


lN5588A 
5 
ZD 
lW 
110/2.3 
10 
1N55888 
5 
ZD 
lW 
110/2.3 
5 
lN5589 
5 
ZD 
lW 
120/2 
20 
lN5589A 
5 
ZD 
lW 
120/2 
10 


lN5589B 
5 
ZD 
lW 
120/2 
5 
lN5590 
5 
ZD 
lW 
130/1.9 
20 
lN5590A 
5 
ZD 
lW 
130/1.9 
10 
lN5590B 
5 
ZD 
lW 
130/1.9 
5 


1N5591 
5 
ZD 
lW 
150/1.7 
20 
lN5591A 
5 
ZD 
lW 
150/1.7 
10 
lN5591B 
5 
ZD 
lW 
150/1.7 
5 
lN5592 
5 
ZD 
lW 
160/1.6 
20 


lN5592A 
5 
ZD 
lW 
160/1.6 
10 
lN5592B 
5 
ZD 
1W 
160/1.6 
5 
lN5593 
5 
ZD 
lW 
180/1.. 
20 
lN5593A 
5 
ZD 
lW 
180/1 .• 
10 


lN55938 
5 
ZD 
lW 
110/1.. 
5 
lN559. 
5 
ZD 
lW 
200/1.2 
20 
lN559.A 
5 
ZD 
IW 
200/1.2 
10 
lN559.B 
5 
ZD 
lW 
200/1.2 
5 


lN5595 
5 
RE 
5K 
1.15 
300/ 
7.• / 
lN5596 
5 
RE 
7.5K 
.87 
300/ 
11/ 
lN5597 
5 
RE 
10K 
.7 
300/ 
14/ 
lN5598 
5 
RE 
15K 
.• 7 
300/ 
23/ 


lN5599 
5 
RE 
2.5K 
2.1 
750/ 
3.7/ 
lN5600 
5 
RE 
5K 
1.. 
750/ 
7.• / 
lN5601 
5 
RE 
7.5K 
.92 
750/ 
11/ 
lN5602 
5 
RE 
2.5K 
•. 6 
1M/ 
5/ 


lN5603 
5 
RE 
5K 
3.3 
1M/ 
9/ 
lN5604 
5 
RE 
7.5K 
2.3 
1M/ 
12/ 
lN5605 
5 
5D 
IN.57 
70 
25N/6O 
1/20 
lN5606 
5 
5D 
IN.58 
150 
25N/125 
1/7 


z 
~ ~ 
RATINGS 
CHARACTERISTICS 
.• u 
TYPi 
~ "' 


TI 
FOR 
Po 
VR 
I 
IR 
@ VR 
VF 
•• 
IF 
t" 
Vz 
•• 
IZ 
TOl 


NUMBER 
.. 


~ 


REPLACEMENT 
NEW 
::Ii 
u 
DESIGN 
(mW) 
(V) 
(A) 
p.A 
I 
(V) 
(V) 
I (mA) 
(n.) 
(V) 
I 
(mA) 
% 


I NS607 
5 
SO 
IN4938 
200 
2SNI17S 
1/3 
300 


I NS608 
5 
SO 
IN4938 
120 
SONISO 
11100 
300 


I NS609 
5 
SO 
IN4938 
120 
51100 
1/6 
300 


I NS614 
5 
RE 
TI0383 
200 
I 
2.5/200 
1.211 A 
2U 


lNS61S 
5 
RE 
200 
1 
2.51 
1.21 
ISO 


INS616 
5 
RE 
TI0384 
400 
I 
2.51400 
1.21IA 
2U 


INS617 
5 
RE 
400 
I 
2.51 
1.21 
ISO 


INS618 
5 
RE 
TI038S 
600 
I 
2.5/600 
1.211 A 
2U 


INS619 
5 
RE 
600 
I 
2.51 
1.21 
250 


INS620 
5 
RE 
TI0386 
800 
I 
2.5/800 
UI1A 
2U 


lNS621 
5 
RE 
800 
I 
2.51 
1.21 
350 


IN5622 
5 
RE 
TI0387 
IK 
I 
2.511 K 
1.211 A 
2U 


INS623 
5 
RE 
IK 
I 
2.51 
1.21 
500 


INS624 
5 
RE 
200 
3 
3001 
.951 
INS62S 
5 
RE 
400 
3 
3001 
.951 
lNS626 
5 
RE 
600 
3 
3001 
.951 


1NS627 
5 
RE 
800 
3 
3001 
.951 
1NS667A 
5 
ZO 
250 
211 
10 
I NS668A 
5 
ZO 
250 
2.211 
10 
I NS669A 
5 
ZO 
250 
2.411 
10 


I NS670A 
5 
ZO 
250 
2.711 
10 
INS671A 
5 
ZO 
250 
311 
10 
I NS672A 
5 
ZO 
250 
3.311 
10 
I NS673A 
5 
ZO 
250 
3.611 
10 


1NS674A 
5 
ZO 
250 
3.911 
10 
I NS67SA 
5 
ZO 
250 
4.311 
10 
I NS676A 
5 
ZO 
ZSO 
4.711 
10 
1NS677A 
5 
ZO 
ZSO 
5.1/1 
10 


lNS678A 
5 
ZO 
250 
5.611 
10 
I NS679 
5 
RE 
TI0381 
SO 
I 
10150 
LIllA 


I NS680 
5 
RE 
Tl0382 
100 
1 
101100 
I.II1A 


INS711 
5 
SO 
IN4446 
55 
.2150 
IllS 


I NS712 
5 
SO 
IN4446 
16 
.1115 
1/35 


INS713 
5 
SO 
IN4446 
12 
.1/8 
I/ZO 


INS719 
5 
SO 
IN484 
ISO 
11100 
1/100 
I NS720 
5 
SO 
lN4448 
30 
.5/20 
1/50 
10 


lNS721 
5 
SO 
IN"448 
IS 
.5110 
1/50 
10 
1NS726 
5 
SO 
IN4608 
60 
.2150 
1.1/500 
10 


1NS727 
5 
SO 
IN4608 
SO 
1/30 
1.1/500 
10 


lNS728B 
5 
ZO 
400 
".711 0 
5 • 


• 


z 
~ 
RATINGS 
CHAJlACTUISTICS 
~ 
TYPE 
i!! ~ 
n 
FOR 
Po 
VR 
I 
IR 
•• VR 
VF • IF 
'.. 
Vz • 
IZ 
TOI. 


NUMIER 
C 3 
REPlACEMENT 
NEW 
~ 
u 
DESIGN 
(mWI 
(V) 
(A) 
,.A 
/ 
(V) 
(V) 
lImA) 
(M) 
(V) 
/ 
(mA) 
% 


lN5728C 
S 
ZO 
400 
4.7110 
2 
lN57280 
S 
ZO 
400 
4.7110 
1 
lN57298 
S 
ZO 
400 
5.1110 
5 
lN5729C 
S 
ZO 
400 
5.1110 
2 


lN57290 
S 
ZO 
400 
5.1110 
1 
lN57308 
S 
ZO 
400 
5.6110 
5 
lN5730C 
S 
ZO 
400 
5.6110 
2 
lN57300 
S 
ZO 
400 
5.6110 
1 


lN57318 
S 
ZO 
400 
6.2110 
5 
lN5731C 
S 
ZO 
400 
6.2110 
2 
lN57310 
S 
ZO 
400 
6.2110 
1 
lN57328 
S 
ZO 
400 
6.8110 
5 


IN5732C 
S 
ZO 
400 
6.8110 
2 
lN57320 
S 
ZO 
400 
6.8110 
I 
IN57338 
S 
ZO 
400 
7.5110 
5 
lN5733C 
S 
ZO 
400 
7.5110 
2 


lN57330 
S 
ZO 
400 
7.5110 
1 
lN57348 
S 
ZO 
400 
8.2110 
5 
lN5734C 
S 
ZO 
400 
8.2110 
2 
lN57340 
S 
ZO 
400 
8.2110 
1 


lN57351 
S 
ZO 
400 
9.1110 
5 
lN5735C 
S 
ZO 
400 
9.1110 
2 
lN57350 
S 
ZO 
400 
9.1110 
1 
lN57368 
S 
ZO 
400 
10110 
5 


lN5736C 
S 
ZO 
400 
10110 
2 
lN57360 
S 
ZO 
400 
10110 
1 
IN57378 
S 
ZO 
400 
11/5 
5 
IN5737C 
S 
ZO 
400 
11/5 
2 


lN57370 
S 
ZO 
400 
11/5 
1 
lN57388 
S 
ZO 
400 
12/5 
5 
lN5738C 
S 
ZO 
400 
1215 
2 
lN57380 
S 
ZO 
400 
1215 
1 


lN57398 
S 
ZO 
400 
13/5 
5 
lN5739C 
S 
ZO 
400 
13/5 
2 
lN57390 
S 
ZO 
400 
13/5 
1 
lN57408 
S 
ZO 
400 
15/5 
5 


lN5740C 
S 
ZO 
400 
15/5 
2 
lN57400 
S 
ZO 
400 
15/5 
1 
lN574U 
S 
ZO 
400 
16/5 
5 
lN5741C 
S 
ZO 
400 
16/5 
2 


;( ~ 
RAnNGS 
CHARACTERISTICS 
:i 
iii ~ 
TYPE 
I!! ,. 
TI 
FOR 
PD 
VR 
I 
IR 
qp VR 
VF 
• 
IF 
I" 
Vz • 
IZ 
TOL 
NUMBER 
~ 3 
REPlACEMENT 
NEW 
u 
DESIGN 
(mW) 
(V) 
(AI 
,.,. 
/ 
(VI 
IV) 
/ (mA) 
In.) 
(VI 
/ 
ImA) 
% 


lN57 ••1D 
5 
ZD 
••00 
16/5 
1 
lN57"21 
5 
ZD 
••00 
18/5 
5 
lN57"2C 
5 
ZD 
••00 
18/5 
2 
lN57 ••2D 
5 
ZD 
••00 
18/5 
1 


lN57 ••31 
5 
ZD 
••00 
20/5 
5 
lN57"3C 
5 
ZD 
••00 
20/5 
2 
lN57 ••3D 
5 
ZD 
••00 
20/5 
1 
lN57 ••.•1 
5 
ZD 
••00 
22/5 
5 


lN57 ••.•C 
5 
ZD 
••00 
22/5 
2 
lN57 ••.•D 
5 
ZD 
••00 
22/5 
1 
lN57 ••51 
5 
ZD 
••00 
1.4/5 
5 
lN57 ••5C 
5 
ZD 
••00 
1.4/5 
2 


lN57"5D 
5 
ZD 
••00 
2••/5 
1 
lN57"61 
5 
ZD 
••00 
27/2 
5 
lN57"6C 
5 
ZD 
••00 
27/2 
2 
lN57"6D 
5 
ZO 
••00 
27/2 
1 


lN57 ••71 
5 
ZD 
••00 
30/2 
5 
lN57 ••7C 
5 
ZD 
••00 
30/2 
2 
lN57 ••7D 
5 
ZD 
••00 
30/2 
1 
lN57 ••88 
5 
ZD 
••00 
33/2 
5 


lN57 ••8C 
5 
ZD 
••00 
33/2 
2 
lN57.41D 
5 
ZD 
••00 
33/2 
1 
lN57 ••91 
5 
ZD 
••00 
36/2 
5 
lN57"9C 
5 
ZD 
••00 
36/2 
2 


lN57"9D 
5 
ZD 
••00 
36/2 
1 
lN57501 
5 
ZD 
••00 
39/2 
5 
lN5750C 
5 
ZD 
••00 
39/2 
2 
lN5750D 
5 
ZD 
••00 
39/2 
1 


lN575U 
5 
ZD 
••00 
••3/2 
5 
lN5751C 
5 
ZD 
••00 
••3/2 
2 
lN5751D 
5 
ZD 
••00 
••3/2 
1 
lN57528 
5 
ZD 
••00 
••7/2 
5 


lN5752C 
5 
ZD 
••00 
••7/2 
2 
lN5752D 
5 
ZD 
••00 
••7/2 
1 
lN57531 
5 
ZD 
••00 
51/2 
5 
lN5753C 
5 
ZD 
••00 
51/2 
2 


lN5753D 
5 
ZD 
••00 
51/2 
1 
lN575.41 
5 
ZD 
••00 
56/2 
5 
lN575 ••C 
5 
ZD 
••00 
56/2 
2 
lN575 ••D 
5 
ZD 
••00 
56/2 
1 • 


III 


z 
Q 
RATINGS 
CHARACTERISTICS 
C 
TYPE 
~ 
n 
FOR 
Po 
VR 
I 
IR 
,. 
VR 
VF 
,. 
IF 
t" 
Vz ,. 
IZ 
TO!. 


NUMBER 
~ 
REPLACEMENT 
NEW 
u 
DESIGN 
(mW) 
IV) 
(A) 
,.A 
I 
(V) 
IV) 
limA) 
Ins) 
(V) 
I 
(mAl 


'" 


lN5755B 
5 
ZO 
400 
6212 
5 
lN5755C 
5 
ZO 
400 
62/2 
2 
lN57550 
5 
ZO 
400 
62/2 
1 
1N57568 
5 
ZO 
400 
68/2 
5 


lN5756C 
5 
ZO 
400 
68/2 
2 
lN57560 
5 
ZO 
400 
6812 
1 


lN57578 
5 
ZO 
400 
75/2 
5 
lN5757C 
5 
ZO 
400 
75/2 
2 


lN57570 
5 
ZO 
400 
7512 
1 
lN5766 
5 
50 
110 
201100 
1.7/30A 
400 
lN5767 
5 
50 
100 
1150 
11100 


Diode 
Data Sheets 


- 


- 


;Jedec DWdes--- 


- 


- 


TYPE 1N251 


SILICON SWITCHING DIODE 


mechanical 
data 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by means of 
a thermal 
compression 
bond. 
Moisture-free 


stability 
is ensured 
through 
hermetic 
sealing. The coefficients 
of 
thermal 
expansion 
of the glass case and the dumet 
plugs are closely matched 
to allow extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


REGISTERED 
BODY 
DIMENSIONS· 


LENGTH 
D.JODMU. 


DIAMETER 
0.10S 
MAX. 


Working 
Peak Reverse Voltage 
at 125°C 
Free-Air Temperature. 


Average 
Rectified Forward 
Current or (or below) 
2jiOC Free-Air 


Temperature 
(See Notes 
1 and 
2),. 


Average 
Rectified 
forward 
Current 
at 
125°C 
Free-Air 


T~mperoture 
(See 
Notes 
1 and 
3) . 


Peak 
Surge 
Current, 
One 
Second, 
at 
125°C 
Free·Air 
Temperature 


(See 
Note 
4) 


Continuous 
Power 
Dissipation 
at 
(or 
below) 
25°C 
Free·Air 
Temperature 
(See 
Note 
5) 


Operating 
Free-Air 
Temperature 
Range. 


Storage 
Temperature 
Range 


TAloprl 


T't9 


150mW 
-55·C to 150·C 
-55·C to 150·C 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


VI'" 
Reverse Breakdown 
Voltage 
I. - 
100 pA 
40 
V 


V. 
20 V 
20 
pA 
". 
Static Reverse Current 
V. - 
10 V 
0.1 
pA 


V. - 
10 V, fA - 
125·( 
10 
pA 


'V, 
Stoti, forward Voltage 
',- 
5 mA 
1 
V 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 
256-JAN, I, - 
SmA, V. - 
10 V, 
I" 
Reverse Recovery Time 
Rl = J kfl, (l = 10 pf, 
150 
os 
i" = 0.5 mA 


NOTES: 
l. 
Tltele 
values 
may 
be applied 
continuously 
under 
single-pltase 
60-HI 
hall-sine-wave 
operation 
wilh 
resistive 
load. 


2. 
Derat. 
linearly 
to 
30 mA at 
125°( 
free-air 
temperature. 


3. 
Derot. 
linearly 
to 
0 
at 
150o( 
free-oir 
temperature. 


4. Thele 
values 
apply 
for 
a one-se(ond 
square-wove 
puhe 
wilh 
the 
device 
at 
nonoperating 
thermal 
equilibrium 
immediately 
prior 
to 
the 
surge. 


S. Derate 
linearly 
to !SOo( 
free-air 
temperature 
at lhe 
role 
of 1.2 mW/°c. 


TYPES 1N456 THRU 
1N459. 1N461 THRU 1N464. 


1N482 THRU 1N485. AND SUFFIX VERSIONS 


SILICON 
GENERAL PURPOSE DIODES 
BULLETIN 
NO. DL-S 7111508, 
SEPTEMBER 
1971 


• 
Rugged 
Double-Plug 
Construction 


• 
Low 
Reverse Current 


The 
glass-passivated 
silicon 
chip 
combines 
extremely 
low 
reverse 
current 
with 
a high 
degree 
of stability. 
True 
glass 


passivation 
and the absence of an organic 
coating 
ensure protection 
of the junction 
from 
contaminants 
and moisture. 


Double-plug 
construction 
affords 
integral 
positive 
contacts 
by means 
of 
a thermal 
compression 
bond. 
Moisture-free 
stability 
is ensured 
through 
hermetic 
sealing. The coefficients 
of thermal 
expansion 
of the glass case and the dumet 
plugs are closely 
matched 
to allow extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 
Gold-plated 


leads are available 
on request. 


0105 
DIA 
r- 
0.265 ---l 


o 08S 
--, 
Q230 
0.020::t: 
0 002 
DIA~ 


-'--- 
2 
LEADS 


L 


c:==:::]~6~{~;:I~::~, 
.._~. 
d-J 


I 
J.- SEE 
NOTE 
0.265 
MAX 


1.0 MIN 
1.0 MIN 


REGISTERED BODY DIMENSIONS' 


lN482 
THRU lN485 


lN482A THRU lN485A 


lN482B THRU lN485B 


0.300 MAX 


0.105 MAX 


lN456 THRU lN459 
lN461 THRU lN464 


0.265 MAX 


0.105 MAX 


lN456A THRU lN459A 


1N461A THRU 1N464A 


0.265 MAX 


0.140 MAX 
• 


- 


TYPES 1N456 THRU 1N459. 1N461 THRU 1N464. 
1N482 THRU 1N485. AND SUFFIX VERSIONS 
SILICON 
GENERAL PURPOSE DIODES 


VRM 
VRMtwkg) 
10 
IF 
IFM(surgel 
P 
Tstg 


Average Rectified 
Steady State 
Continuous 
Power 


TYPE 
Peak 
Peak Surge 
Current 
Storage 


Working 
Peak 
Forward 
Current 
Forward 
Current 
Dissipation 
Reverse 
1, 
2 "' 
Temperature 


Voltage 
Reverse Voltage 
@TA'" 
25°C 
@TA";; 25°C 
(See Note 31 (See Note 4) 
TA ~ 2SoC 
Range 


(See Notes 1 and 2) 
(See Note 21 
(See Note 
5) 


1N456 
90 mA 
135 
mA 
0.7 
A 
1.2 A 
200 
mW 


r 


30V 
25 V 
lN456A 
200 
mA 
-- 
1.5 A 
- 
500mW 


1N457 
75 mA 
110mA 
0.6A 
LOA 
2QOmW 
70 V 
60V 


1N457A 
200 
mA 
-- 
1.5A 
- 
500 
mW 


1N458 
55 mA 
BOmA 
0.5 A 
0.8A 
200mW 


150 
V 
125 V 
- 
1N458A 
200 
mA 
-- 
1.5A 
500mW 


1N459 
40 mA 
60 mA 
0.4 A 
0.7 A 
200mW 


200 
V 
175 V 
_80°C 


lN459A 
200 
mA 
-- 
1.5A 
- 
500 
mW 


to 


1N461 
60 mA 
90 mA 
0.55A 
0.9A 
200 
mW 
200°C 
30V 
25 V 


1N461A 
200 
mA 
-- 
1.5A 
- 
500 
mW 


1 


1N462 
SOmA 
75 mA 
0.5A 
0.8 
A 
200 
mW 
70V 
60V 


1N462A 
200 
ml\ 
-- 
1.5A 
- 
500 
mW 


1N463 
30 mA 
SOmA 
0.4 A 
0.7 A 
200 
mW 
200 
V 
175 V 
1N463A 
200 
mA 
- 
1.5 A 
- 
500 mW 


1N464 
40mA 
60mA 
0.4 A 
0.7 A 
200mW 
150V 
125 V 


1N464A 
200 mA 
- 
1.5A 
- 
500 
mW 


VRM 
VRM(wkg) 
10 
'FM(rep) 
IFM(surgel 
P 
Tstg 


Peak 
Average 
Rectified 
Repetitive 
Peak 
Continuous 
Power 
Storage 


TYPE 
Work 
ing 
Peak 
Forward 
Current 
Peak 
Surge 
Current 
Reverse 
@TA" 
25°C 
Forward 
Current 
Dissipation 
Temperature 


Reverse 
Voltage 
(See 
Note 
7) 
Voltage 
(See 
Notes 
1 and 
21 
(See 
Note 
61 
(See 
Note 
5) 
Range 


1N482 
l00mA 
400 
mA 
1 A 


1 
r 


1N482A 
40V 
36 V 
200 
mA 
650 
mA 
2A 


1N482B 
200 
mA 
650 
mA 
2A 


1N483 
lOOmA 
400 
mA 
1 A 


1N483A 
80 V 
70V 
200 
mA 
650 
rrA 
2A 


1N48;JB 
200 
mA 
650 
mA 
2A 


_65°C 


250 
mW 
to 


1N484 
100 
mA 
400 
mA 
1 A 


1 


200°C 


1N484A 
150V 
130V 
200 
mA 
650 
mA 
2A 
1 


lN4848 
200 
mA 
650 
mA 
2A 


1N485 
lOOmA 
400 
mA 
1 A 


1N485A 
200 
V 
180V 
200 
mA 
650 
mA 
2A 


1N485B 
200 
mA 
650 
mA 
2A 


NOTES: 
1. 
These 
values 
may be applied 
continuously 
under 
single-phase 
60-Hz 
half-sine-wave 
operation 
with 
resistive 
load. 


2. 
For operation 
above 
25°C 
free-air 
temperature 
refer 
to Forward 
Current 
Derating 
Curve 
Figure 
1. 


3. 
These 
values 
apply 
for 
a one-second 
square~wave 
pulse 
with 
the device 
at nonoperating 
thermal 
equilibrium 
immediately 
prior 
to 


the surge. 


4. 
These 
values 
apply 
for 2-p.s pulses, 
duty 
cycle"';: 
1%, with 
the device 
at nonoperating 
thermal 
equilibrium 
immediately 
prior 
to the 


surge. 


5. 
For operation 
above 
25°C 
free-air 
temperature 
refer 
to Dissipation 
Derating 
Curve 
Figure 
2. 


6. 
These 
values 
apply 
for a 4-ms square-wave 
pulse, 
duty 
cycle" 
25%. 


7. 
These 
values 
apply 
for a 1/1 O-second 
square·wave 
pulse 
with 
the device 
at nonoperating 
thermal 
equilibrium 
immediately 
prior 
to 


the surge. 


·JEDEC 
registered 
data 


TYPES lN456 
THRU lN459. 
lN461 THRU lN464. 


lN482 
THRU lN485. 
AND SUFFIX VERSIONS 


SILICON 
GENERAL PURPOSE DIODES 


CHARACTERISTICS 


VIBRI 
IR 
VF 


Reverse 
TEST VOLTAGE AND CURRENT 
PARAMETER 
Breakdown 
Static 
Reverse 
Current 
Static 
Forward 


Voltage 
Voltage 


TEST CONDITIONS 
IR z lOO~A 
TA = 25·C 
TA z 150·C 
VR 
IF 


FOR TESTING 
FOR TESTING 


LIMITS 
MIN 
MAX 
MAX 
MAX 
IR 
VF 
lN456 
I 
I 


40mA 


30V 
25V 
lN456A 
l00mA 


lN457 
20mA 


70V 
60V 


lN457A 
l00mA 


25nA 
5~A 
lN458 


l 
t 


7mA 


150V 
125V 
lN456A 
l00mA 


lN459 
3mA 
200 V 
175 V 
lN459A 
l00mA 


r 


1.0V 
lN461 
I 
I 


15mA 


30V 
25V 
lN461A 
l00mA 


1N462 
5mA 


70V 
60V 
lN462A 
l00mA 


500nA 
30~A 
lN463 


t 
~ 


1 mA 
200 V 
175 V 


lN463A 
l00mA 


lN464 
3mA 


150V 
125V 
lN464A 
l00mA 


lN482 
250 nA 
30~A 
1.1 V 


lN482A 
40V 
25 nA 
15IJA 
1.0V 
30V 
l00mA 


lN482B 
25 nA 
5~A 
1.0V 


lN483 
250 nA 
30~A 
1.1 V 


lN483A 
80V 
25 nA 
15~A 
1.0V 
60V 
l00mA 


lN483B 
25nA 
5~A 
1.0 V 


lN484 
250 nA 
30~A 
1.IV 


lN484A 
150V 
25 nA 
15IJA 
1.0V 
125V 
l00mA 


lN484B 
25 nA 
5~A 
1.0V 


lN485 
250 nA 
30~A 
1.1 V 


lN485A 
200 V 
25nA 
15~A 
1.0 V 
175 V 
l00mA 


lN485B 
25nA 
5~A 
1.0V 
• 


TYPES 1N456 THRU 1N459. 1N461 THRU 1N464. 
1N482 THRU 1N485. AND SUFFIX VERSIONS 
SILICON 
GENERAL PURPOSE DIODES 
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60 
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"- 
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'" 
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175 200 


TA-Free-Air 
Temperature-OC 


FIGURE 
1 


TA-Free-Air 
Temperature- °c 


FIGURE 
2 


TYPES 1N625 THRU 1N629 
SILICON SWITCHING 
DIODES 


mechanical 
data 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means of 
a thermal 
compression 
bond. 
Moisture-free 


stability 
is ensured through 
hermetic 
sealing. 
The coefficients 
of 
thermal 
expansion 
of the glass case and the dumet 


plugs are closely 
matched 
to allow 
extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


CATHODE END IS DENOTED BY COLOR BAND 


r-""---j 
".....,..L 
".. 
'=;,:.': ".~ 
=, 
I~ 
a 
L ~,,,, 
... 
~~-J 
10_ 
10_ 


DIMI•••• 
_ 
••lllHINCHU 


NOn 
\I\II"•••• 
IH 'HUI 
ZONU ol_un 
Q' 
I"e" 
llAO IS UNCOHfIlOHIO 


lN62S 
lN626 
lN627 
1N628 11N629 
UNIT 


'YRM 
wt"o' 
Working Peak Reverse Voltage 
20 
I 
35 
I 
75 
I 
125 
I 
175 
V 


Average 
Rectified Forward Current at 


'10 
(or below) 25'( 
Free·Air Temperoture 
20 
mA 


(See Notes 1 and 2) 


'10 


Averoge Rectified Forword (urrent 
ot 1000( 
5 
mA 
Free-Air Temperature 
(See Notes 1 and 3) 


IFMsur. 
Peak Surge (urrent, 
One Second (See Note 4) 
300 
mA 


'P 
Continuous 
Power Dissipation at (or below) 
200 
mW 
25°( 
Free·Air Temperature 
(See Note 5) 


'TAl'O,1 
Operating 
Free-Air Temperature 
Range 
-80 
to 150 
O( 


T.t 
Storage Temperature 
Range 
-80 
to 200 
O( 


PARAMETER 
TEST CONDITIONS 
lN625 
lN626 
lN627 
lN628 
lN629 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MINMAX 
UNIT 


V1M1 
Reverse Breakdown 
Voltage 
I. - 
100/-LA 
30 
50 
100 
150 
200 
V 


V. - 
Rated V••.•••• 1 
1 
1 
1 
1 
1 
/-LA 


I. 
Static Reverse Current 
V. 
Rated V••.•1•• " 
30 
30 
30 
30 
30 
/-LA 
T. = 1000( 
, 


V, 
Static Forward Voltage 
r, - 
4mA 
1.5 
1.5 
1.5 
1.5 
1.5 
V 


PARAMETER 
TEST CONDITIONS 
lN625 
lN626 
lN627 
lN628 
lN629 
UNIT 
LIMIT 
256·JAN, 
I, - 
30 mA, 


t" 
Reverse Recovery TIme 
V. = 35 V, RL = 25 kfl, 
(L = 20 pF, 
1 
1 
1 
1 
1 
fLs 
MAX 


Recovery to 400 kfl 


NOTES, 
T. These 
yalUIi 
mar 
be 
applied 
(ontinuouily 
under 
single-phase 
60-Hz 
half-sine-wan 
operation 
with 
lUistin 
load. 


2. 
Dttale 
lintarly 
10 S mA 01 lOOo( lree-air 
lemperalun. 


3. 
Dttale 
linearly 
10 0 at 
lSOoe 
free-air 
lemperalure. 


4. This 
valu. 
opplies 
for 
0 
ont·second 
square-wan 
pulse 
wilh 
the 
deyice 
ot 
nonoperating 
thermal 
equilibrium 
immtdiately 
prior 
to 
the 
surge. 


S. Derat. 
linearly 
10 lSDo( 
fret-air 
temptralu,e 
of th, 
ral. 
of 
1.6 
mW/°c. 
II 


• 


TYPES lN645 
THRU lN649. 
lN645A 
SILICON GENERAL PURPOSE DIODES 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means of 
a thermal 
compression 
bond. 
Moisture·free 


stability 
is ensured 
through 
hermetic 
sealing. 
The coefficients 
of thermal 
expansion 
of the glass case and the dumet 


plugs are closely matched 
to allow extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


FALLS WITHIN JEDEC 00-7 DIMENSIONS 
CATHODE END IS DENOTED BY A CONTRASTING COLOR BAND 


Poll-lJ-tllt-----j 
'-,".:.-::-' 


=~~~ 


I 


lEGISTERED 
100Y 
DIMENSIONS· 


LENGTH 
0.300 MAX. 
I~- 
,~_ 


O''''(N$10NSA'H'NINC''U 


DIAMETER 
O.17S 
MAX. 
"on 
•••,r",N THESE:l'O"U O,•••••£HA 
OF lAC" lE,",O,suNco"r"OLLIIO 


1N64S 
1 N64SA 
1N646 
1N64711 N648 
lN649 
UNIT 


VRM(wl9l 


Working Peak Reverse Volloge over 
225 
1 
225 I 
300 I 
400 I 
500 I 
600 
V 
Operating 
Free-Air Temperature 
Range 


10 


Average 
Rectified Forward 
Current at 
400 
mA 
(or below) 2S0( 
Free-Air Temperature 
(See Note 1) 


10 


Average Reclified Forward (urrenl 
011S00( 
150 
mA 
Free-Air Temperature 


IFM(lurge, 
Peak Surge (urrenl, 
One Second. 01 25°(10 
1500( 
3 
A 
Free-Air Temperolure 
(See Note 2) 


P 
Continuous 
Power Dissipation at (or below) 
600 
mW 
2S0( 
Free-Air Temperature 
(See Nole 3) 


TAloprl 
Operating Free-Air Temperature 
Range 
-65 
to 150 
O( 


Altilude 01 Roled Working Peak Reverse Volloge 
100000 
It 


PARAMETER 
TEST CONDITIONS 
lN64S 
lN64SA 
lN646 
IN647 
lN648 
lN649 
MIN MAX MIN 
MAX MIN MAX MINMAX 
MINMAX 
MIN MAX 
UNIT 


Reverse 
I, = 100 fLA, 


ViOl' 
Breokdown 
275 
275 
360 
4BO 
600 
720 
V 
Voltage 
TA = lOOO( 


V~ ,-- Rated 
VR,t.4I...tgl 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
fLA 


Static 
V, 
Rated 
VRMlwt9J, 
15 
15 
15 
20 
20 
25 
fLA 
TA = 1000( 
I, 
Reverse 
V, - 
60 V 
0.05 
Current 
I·A 


V, - 
60 V, 
10 
fLA 
TA = 125°e 


Stolic 
V, 
Forward 
I, = 400 mA 
1 
1 
1 
1 
1 
1 
V 
Voltage 


(r 
Tolol 
V, 
12 V, 
6 fyp 
6 fyp 
6 fyp 
6 fyp 
6 fyp 
pF 
(apocitance 
f = 1 MHz 
6 fyp 


NOTES: 
1 
These values may be applied continuously 
under single-phase 60-Hz half-sine-wave operation 
with 
resistive load. Derate linearly 


to 150 mA at 1S0"C 
free-air 
temperature 
at the rate of 2 mA/oC. 


2. 
These values apply for a one-second square-wave pulse with 
the device at nonoperating 
thermal equilibrium 
immediately 
prior to 
the 
surge. 
3. 
Derate 
linearly 
to 200 
mW at 
150°C 
free-air 
temperature 
at the 
rate 
of 3.2 
mW/oC. 


·JEDEC 
registered 
data. 


TYPES 1N659. 1N660. 1N661 
SILICON SWITCHING 
DIODES 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by means 
of a thermal 
compression 
bond. 
Moisture-free 


stability 
is ensured through 
hermetic 
sealing. 
The 
coefficients 
of 
thermal 
expansion 
of the glass case and the dumet 
plugs are closely matched 
to allow extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


CATHODE END IS DENOTED BY A CONTRASTING 
COLOR BAND 


r-tllO----j 
OOUMAllDlAL 
OliO 
O.tnOt:i:::DlA 
= \ 'e::t::P 
a 
~ 
L ~ 
~MU-J 
0210 MAli 
RE...on 


l.O /1111'" 
I,D .IN 


IE'lSTEIED 
IODY 
DIMENSIONS· 
OIMfHSlOHS 4ft 
IN W(;HU 


LENGTH 
0.300 
MAX 
NO'" 
WITMINTMlEM10"'1.5 DlNIIflft 
Ol' lACH LLt.O " 
UNCONTIlOU!O 
DIAMETER 
O.12S 
MAX 


lN659 
I 
lN660 
I 
lN661 
UNIT 


·VlMj...t91 


Working Peak Reverse Voltage aver Operating 
50 
I 


100 
I 
200 
V 
Free-Air Temperature 
Range 


°10 


Average Rectified Forward (urrenl 
01 (or below) 
100 
mA 
25°( 
Free-Air Temperalure 
(See Hale 1) 


°10 


Average Rectified Forward (urrent 
at 1000( 
40 
mA 
Free-Air Temperature 
ISee Hate 1) 


IFMI,llrge, 


Peak Surge (urrent 
at 25°( 
Free-Air 
SOD 
mA 
Temperature 
(See Hate 2) 


P 
Continuous Power Dissipation at (or below) 
250 
mW 
25°( 
Free-Air Temperature 
(See Hate 3) 


-YA1opt} 
Operating 
Free-Air Temperature 
Range 
-65 
10 150 
O( 


Y1tg 
Sfarage Temperature 
Range 
65 fo 150 
O( 


° 
Altitude at 
Rated 
Working Peak Reverse Voltage 
100000 
It 


lN659 
lN660 
lN661 
UNIT 
PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


V,•• , 
Reverse Breakdown 
Voltage 
I, 
100 p,A, T, 
100O( 
60 
120 
240 
V 


V, - 
Rated V'M ",., 
5 
5 
10 
p,A 


I, 
Static Reverse Current 
V, - 
Rated V'M'''''I 
25 
50 
100 
p,A 
T, = lOOO( 


V, 
Sfati, Forward Voltage 
I, - 
6 mA 
1 
1 
1 
V 


PARAMETER 
TEST CONDITION5 
lN659 
lN660 
lN661 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
256·JAH, 
I, - 
30 mA, 
I" 
Reverse Re<avery Time 
V, = 35 V, 
Ilt. = an, 
0.3 
0.3 
0.3 
Jl.l 


c.. = 20 pF, 
Re<avery 10 400 k!l 


HOTES: 1. Theu 
'alulS 
may 
b. 
applitd 
(ontinllausly 
under 
singr.-pha'l 
60-Hz 
hall·sin.-wave 
ap.ration 
with 
"sistive 
load. 
O.tal. 
Iineorly 
to 0 ot lSOoe fr •• -air 
t.mperatur 
•. 


2. This 
,alu. 
appli.s 
for 
a 
on'-'I(ond 
squall-wo" 
puIs. 
wilh 
Ih. 
devi(. 
01 nonoperating 
th.rmol 
.qullibrium 
imm.dial.ly 
prior 
to 
the 
surg •. 
3. Oerot. 
linearly 
10 lSOoe 
h •• -air 
lempefolur. 
at 
Ih. 
rale 
of 
2 mWjOC. 
II 


TYPES lN662. 
lN663 


SILICON SWITCHING DIODES 


* mechanical 
data 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by means of 
a thermal 
compression 
bond. 
Moisture-free 
stability 
is ensured 
through 
hermetic 
sealing. 
The coefficients 
of thermal 
expansion 
of the glass case and the dumet 


plugs are closely 
matched 
to allow 
extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


CATHOOE 
END IS DENOTED 
BY A CONTRASTING 
COLOR 
BAND 
r-""--j 
00••M"".L 
Oiiii 
"~;,~.O;::'" ~ 
= , 
le:::t=fl "~...3 
L 
~''''M 
••~"-J 
1.0 MIN 
1.0 MIN 


REGISTERED 
BODY 
DIMENSIONS· 


LENGTH 
0.265 
MAX 
OIMINSlONJ ••••1 IN IK(:HU 


DIAMETER 
0.140 
MAX 
NOn: 
WITllIHTHfW lONlS 
O'AMUU Of 100eMUAD Ii UHCONTtOUID 


lN662 
lN663 
UNIT 


·VRMj..n: 
I 
Working Peak Reverse Voltage 
80 
80 
V 


'10 


Average 
Rectified Forward Current at (or below) 
40 
60 
mA 
25'( 
Free·Air Temperature 
(See Hate 1) 


-lfM(IUfgel 
Peck Surge Current, One Second (See Note 2) 
0.5 
A 


·IF-Mllurg, 
Peak Surge (urrent, 
0.3 Se,ond ISee Hot. 2) 
1 
A 


·IF-MI utilI 
Peak Pulse (urrent 
ISee Hote 3) 
2 
A 


P 
Continuous 
Power Dissipotion 
at (or below) 
250 
mW 
25 '( 
Free·Air Temperature 
(See Hote 4) 


'TAI'''I 
Operating 
Free-Air Temperature 
Range 
-65 
to 150 
O( 


·Ts1<l 
Storage 
Temperature 
Range 
-65 
to 150 
'( 


PARAMETER 
TEST CONDITIONS 
lN662 
lN663 
UNIT 
MIN 
MAX 
MIN 
MAX 


VI" 
Reverse Breakdown 
Voltage 
I, - 
100 jJ.A 
100 
100 
V 


V, - 
10 V 
1 
jJ.A 


V, - 
50 V 
20 
Jl-A 


I, 
Static Reverse Current 
V, - 
7S V 
5 
Jl-A 


V, 
10 V, T. - 
100'( 
20 
Jl-A 


V, - 
50 V, T. - 
100'( 
100 
Jl-A 


V, - 
75 V, T. - 
100'( 
SO 
Jl-A 


V, 
Stoti, Forward Voltage 
I, - 
10 mA 
1 
V 


1,-lOOmA 
1 
V 


• 


PARAMETER 
TEST CONDITIONS 
lN662 
lN663 
UNIT 
MIN 
MAX 
MIN 
MAX 
256·JAH, I, - 
SmA, V, - 
40 V, 


Rl = 2.3 k!l., c.. = 40 pF, 
O.S 
Jl-' 


t" 
Reverse Recovery Time 
Recovery to 100 k!l. 


256·JAH, I, - 
SmA, V, - 
40 V, 


Rl = 2.3 k!l., c.. = 40 pF, 
0.5 
Jl-s 


Recovery to 200 k!l. 


NOTES: 
1. These 
yolues 
may 
be 
applied 
continUal/sly 
under 
single-phoil 
60-Hz 
half-sine·waYf 
opualion 
with 
resisliYf 
load. 
Derate 
linearly 
to 0 01 !SOoc 
free-air 
lemptfoll/re. 


2. 
These 
values 
apply 
for 
the 
specified 
squote-won 
pulse 
wilh 
the 
deviu 
01 nonoperating 
thermal 
equilibrium 
immediately 
prior 
10 the 
surge. 


3. This value 
applies 
lor Ip 
~ 
I p.s,dulycycle 
~ 1,.•. 


4. 
Offoll 
linearly 
10 !SOo( 
free-air 
temperalure 
01 Ihe 
role 
01 2 mW/(o 
. 


• JEDE(regiilertd 
data 


TYPES 1N914. 1N914A. 1N914B. 1N915. 1N916. 1N916A. 1N916B. 1N917 


SILICON 
SWITCHING 
DIODES 


• 
Rugged Double·Plug 
Construction 


Electrical 
Equivalents 


1N914 ... 
1N4148 ... 
1N4531 
1N914A 
1N4446 
1N914B 
1N4448 
1N916 
1N4149 
1N916A 
1N4447 
1N916B .: . 1N4449 


Double-plug 
construction 
affords 
integral 
positive 
contacts 
by means of 
a thermal 
compression 
bond. 
Moisture-free 
stability 
is ensured 
through 
hermetic 
sealing. 
The coefficients 
of thermal 
expansion 
of the glass case and the dumet 


plugs are closely matched 
to allow extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


CATHODE 
END 
IS DENOTED 
BY COLOR 
BAND 


oou 
r-~-1 
'"""'''L 
"" 
",,,,,.,:.O;::"~ 
=. 
'c:J::f' 
, 
L ~,,,, 
... 
~~-J 


10_ 
I.O/lol1H 


DIMlNSlOHS ••••fI*INCMES 


NOTE, WITIlIN '"(Sf: 
tONES DIAMETEROl' IACH lIAD IS UI'tCOI\ITIOUIO 


lN914 
lN916 


lN914A 
lN915 
lN916A 
lN917 
UNIT 


lN914B 
lN916B 


WorkinQ Peak Reverse Voltage from -65°C 
to 150°C 
75' 
50' 
75' 
30' 
V 


. . 
,Iat (or below) 25°C 
75' 
75' 
75' 
50' 
mA 
Average Rectified 
Forward 
Current 
(See Note lilat 
1500C 
10' 
10' 
10' 
10' 
Peak Surge Current, 
1 Second at 25°C (See Note 21 
500' 
500 
500' 
300 
mA 
Continuous 
Power Dissipation 
at lor below) 25°C (See Note 3) 
250' 
250 
250' 
250 
mW 


Operating 
Free-Air 
Temperature 
Range 
-65 
to 175 
C 
Storaqe Temperature 
RanQe 
-65 
to 200' 
Uc 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
300 
°c 


NOTES: 
1. These values may be applied continuously 
under a single-phase 60-Hz half-sine-wave operation with 
resistive load. 


2. 
These values apply for a one-second square-wave pulse with 
the devices at nonoperating 
thermal equilibrium 
immediately 
prior to 
• 


the surg~. 
••. 
•• 


3. 
Derate linearly to 175 C free-aIr temperature at the rate of 1.67 mW/ 
C. 


a 


TYPES 1N914. 1N914A. 1N914B. 1N915. 1N916. 1N916A. 1N916B. 1N917 


SILICON SWITCHING 
DIODES 


1N914 SERIES AND 1N915 


*electrical 
characteristics 
at 25°C free-air temperature 
(unless otherwise 
noted) 


lN914 
lN914A 
lN914B 
lN915 


PARAMETER 
TEST CONOITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Reverse 
Breakdown 
65 
V 
V(BRI 
IR'lOO~A 
100 
100 
100 
Voltage 


VR' 
10 V 
25 
nA 
VR - 20 V 
25 
25 
25 


Static 
Reverse 
VR'20V, 
TA"'lOO°C 
3 
5 


IR 
Current 
VR' 
20V, 
TA'150"C 
50 
50 
50 


VR' 
50 V 
5 
~A 


VR' 
75 V 
5 
5 
5 


IF' 
5 mA 
0.62 
0.72 
0.6 
0.73 


IF"" 
10 mA 
1 
Static 
Forward 
1 
V 
VF 
Voltage 
IF=20mA 
See Note 4 
IF"'50mA 
1 


IF-l00mA 
1 


CT 
Total Capacitance 
VR =0, 
f:c 1 MHz 
4 
4 
4 
4 
pF 


lN916 
lN916A 
lN916B 
lN917 
PARAMETER 
TEST CONOITIONS 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Reverse 
Breakdown 
V 
VIBRI 
IR=l00IlA 
100 
100 
100 
40 
Voltage 


VR - 10 V 
50 
nA 
VR - 20 V 
25 
25 
25 
Static 
Reverse 


TA - loo"C 
IR 
VR'20V, 
3 
25 


Current 
TA= 150°C 
~A 
VR'20V, 
50 
50 
50 


VR - 75 V 
5 
5 
5 


IF - 0.25 mA 
0.64 


IF'" 
1.5mA 
0.74 


IF-3.5mA 
0.83 


Static 
Forward 
VF 
IF'" 
SmA 
0.63 
0.73 
V 
Voltage 
IF-10mAI 
1 
1 


IF" 
20 mA 
I 
See Note 
4 
1 


IF - 30mA 
I 
1 


CT 
Total 
Capacitance 
VR = 0, 
f'" 
1 MHz 
2 
2 
2 
2.5 
pF 


TYPES 1N2069. 1N2070. 1N2071. 1N2069A. 1N2070A. 1N2071A 


SILICON 
RECTIFIERS 


• 
Rugged Double-Plug 
Construction 


• 
Hermetic 
Case 


• 
Small Size 


These rectifier 
diodes 
are the product 
of combining 
the best of both 
silicon 
material 
processing 
and packaging 
technol- 


ogies. The silicon die is a mesa oxide-passivated 
structure 
which has additional 
nitride passivation 
and glass passivation 


over the junction. 
Years of volume 
production 
have shown 
the double-plug 
package to have the highest 
inherent 
mech- 


anical integrity 
of all hermetic-case 
diodes. 


REGISTERED 
BODY DIMENSIONS· 


LENGTH 
••••.•.•••• 
0.375 MAX 


DIAMETER 
•••••••.. 
0.220 MAX 


CATHODE 
END 


IS DENOTED 
BY 


A COLOR 
BAND 


lN2069 
lN2070 
lN2071 
lN2069A 
lN2070A 
lN2071A 
UNIT 


VAM 


Peak Reverse Voltage 
200 
400 
600 
200 
400 
600 
V 
at (or belowll00°C 
(See Note 1) 


VA 
Steady State Reverse Voltage at (or below) 100°C 
200 
400 
600 
200 
400 
600 
V 


'0 
Average Rectified Forward Current 
750 
mA 


at (or below) 25°C (See Notes 1 and 2) 


'0 
Average Rectified Forward Current 
500 
mA 


at 100°C (See Notes 1 and 2) 


IF AM 


Repetitive Peak Forward Current, 
10 Cycles. 
6 
A 
at (or below! 25°C (See Notes 3 and 4! 


Peak Surge Current. One Cycle, 


22 
A 
IFSM 
at (or below! lCKtC (See Note 31 


TA(opr) 
Operating Ambient Temperature 
Range 
-30 to 100 
I 
-35 
to 100 
°c 


TStQ 
Storage Temperature 
Range 
-30 to 100 
I 
-35 
to 100 
°c 


Lead Temperature 
1/2 Inch from Case for 5 Seconds 
240 
°c 


NOTES: 
1. 
These 
values 
may 
be applied 
continuously 
under 
single-phase. 
60-Hz, 
half-sine-wave 
operation 
with 
resistive 
load. 
Above 
25°C 
• 


derate 
10 according 
to Figure 
i. 


2. 
This 
rectifier 
is a lead.conduc~ion-cOoled 
device. 
At (or above) 
ambient 
temperatures 
of 25°C. 
the lead temperature 
3/8 
inch from 


case must 
be no higher 
than 
5 C above 
the ambient 
temperature 
for these 
ratings 
to apply. 


3. 
These 
values 
apply 
for 
60-Hz 
half 
sine waves 
when 
the device 
IS operating 
at (or below) 
rated 
values 
of peak 
reverse 
voltage 
and 


average 
rectified 
forward 
current. 
Surge 
may be repeated 
aher 
the device 
has returned 
to original 
thermal 
equilibrium. 


4. 
Derate 
linearly 
to 4 A at 100°C. 


°JEDEC 
registered 
data. 
This data 
sheet 
contains 
all applicable 
registered 
data 
in effect 
at the time 
of publication. 


tThe 
ambient 
temperature 
is measured 
at a point 
2 inches 
below 
the device. 
Natural 
air cooling 
is used. 


• 


TYPES lN2069. 
lN2070. 
lN2071. lN2069A. 
lN2070A. lN2071A 


SILICON RECTIFIERS 


lN2069 
lN2069A 


lN2070 
lN2070A 
PARAMETER 
TEST CONDITIONS 
UNIT 
lN2071 
lN2071A 


MAX 
MAX 


IR 
Static 
Reverse 
Current 
VR 
Rated 
VR. 
TA 
25'C 
10 
5 
"A 


IR(avl 
Average 
Reverse 
Current 
VAM 
- Rated VAM. 
10 - 500 mA, 
200 
50 
"A 
f = 60 Hz, 
TA=100°C 


VF 
Static Forward Voltage 
IF"" 500 mA. 
TA~25'C 
1.2 
1 
V 


VRM - Rated VRM. 
10 
500 mA, 


0.6 
0.5 
V 
VFlavl 
Average 
Forward 
Voltage 
f = 60 Hz, 
TA ~ l00'C 


« 
800 


E 
1 
700 
] 
600 


."j 
500 


£ 


.00 
~ 
300 
~, 
1 
200 


1 
100 
_0 


--- 


See Note 2 
---- ---- 


I N2069. 
, N2070. 
I N2071 
MAXIMUM 
AVERAGE 
fORWARD 
POWER 
DISSIPATED 
v$ 


AVERAGE 
FORWARD 
CURRENT 


IN2069A. 
lN2070A, 
IN207IA 


MAXIMUM 
AVERAGE 
FORWAIIO 
POWER 
DISSIPATED 


V$ 


AVERAGE 
FORWARD 
CURRENT 


Conlinuou~ 
DC 


')i "91e ~Pho~e 
Th'ee-Pho~<!" Wye 
')i"·Pt,.,,eSlor 


t~, 
f 
0.25 
i 
I 


NOTE 2" 
This rectifier 
is a lead-conduction-cooled 
device. At (or above) ambient temperatures of 2SoC, the lead temperature 3/8 inch from 


case must 
be no higher 
than 
SoC above 
the ambient 
temperature 
for these 
ratings 
to applv. 


I The ambient 
temperature 
is measured 
at a point 
2 inches 
below 
the device. 
Natural 
air cooling 
is used. 


TYPE 1N3064 
SILICON SWITCHING DIODE 


• 
Rugged Double-Plug 
Construction 


• 
Electrically 
Equivalent 
to 1N4454 
(00-35) 
and 1N4532 
(00-34) 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means of 
a thermal 
compression 
bond. 
Moisture-free 


stability 
is ensured 
through 
hermetic 
sealing. 
The coefficients 
of thermal 
expansion 
of the glass case and the dumet 
plugs are closely matched 
to allow extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


CATHODE 
END 
IS DENOTED 
BY A CONTRASTING 
COLOR 
BAND 


r-''''----j 
""''''''L 
"" 
,,,,;,:;:::,,.~ 


=, 
I~I 
a 
L~~"-J 


su Non 
aHOMA. 


10 MlN 
10 MlN 


DIMENSIONS•••11 IN INCHIS 


I'tOU 
WITHIN unH 
lONES OIAM(Ut 
Of (ACtI lE•••O IS UNCOHTlOLLlO 


absolute 
maximum 
ratings 
at 25'C 
free-air 
temperature 
(unless otherwise 
noted) 


"'VRM 
Peak 
Reverse Voltage 
75 V 


I, 
Steady-State 
Forward 
Current at (or below) 25°C Free-Air Temperature 
(See Note 1). 
115 mA 


IFM(5urg.1 Peak Surge 
Current, 
One Second 
(See Note 
2) . 
500 
mA 


IFMllur9"I Peak Surge Current, 
One Microsecond 
(See Note 2) . 
2 A 
*P 
Continuous 
Power Dissipation at (or below) 25°C 
Free-Air Temperature 
(See Note 3). 
. 250 mW 
*T5t9 
Storage 
Temperature 
Range. 
. 
-65°C 
to 200°C 
*TL 
Lead Temperature}(. 
Inch from Case for 2 Seconds 
. 
250°C 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


ViOl' 
Reverse Breakdown 
Voltage 
I, - 
5 J-LA 
75 
V 


I, 
Static Reverse Current 
V, - 
50 V 
0.1 
J-LA 


V, - 
50 V, 
TA 
- 
150'C 
100 
}.LA 


V, 
Static Forward Voltage 
I, - 
10 mA 
1 
V 


a., 
Temperature 
Coefficient of Static Forward Voltage 
I, - 
10 mA, See Nole 4 
3 
mV/oC 


C, 
Total (apacitance 
V, - 
0, 
f - 
1 MHz 
2 
pf 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


t" 
Revene 
Recovery Time 
I, - 
10 mA, 
1,,, 
- 
10 mA, R, - 
100.11, 
4 
"S 
c.. = 10 pf, 
irr = 1 mA, 
See f;gure 1 


YFMlr..:I Forward Recovery Voltage 
I, - 
100 mA, 
R, - 
50.11, 
See Figure 2 
3 
V 


7), 
Rectification 
Efficiency 
V, 
2 V, 
R, 
5k.11, 
C, 
20 pf, 
45% 
l'M~ = 50.11, f = 100 MHz 


"oTES, 
1. These ,alu" 
may be applied 
canlinlloluly 
IInder single. phose 
6O-Hz 
half-sine-wave 
operation 
with r"isti" 
load. 
Deral. 
linearl., 
10 a 01 ISOo( 
free-air 
lemp.ralllll. 


2. Th"e 
yolues apply 
for Ihe sp.<ilied 
squar.-wove 
puhe 
wilh 
Ihe dnict 
01 nonop.raling 
Ihermal 
equilibrium 
immediately 
prior 10 the surge. 


3. Derate 
lin.arly 
01 the ral. 
01 l.S 
mW/o(. 


-4. Ttmptralufe 
<OIffi<ienl, 
aVF' 
is d.termin.d 
by Ihe 
following 
formula: 


vF @ 
lS0o( 
- 
VF @ _SSG( 


HOo( 
_ 
(_HOC) 
II 


• 


TYPE 1N3064 
SILICON SWITCHING 
DIODE 


III 
I'M -of 
I-'" 


TYPE lN3070 


SILICON 
SWITCHING 
DIODE 


• 
Rugged Double-Plug 
Construction 


• 
Electrically 
Equivalent 
to lN4938 (00-35) 


•.mechanical 
data 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means of 
a thermal 
compression 
bond. 
Moisture-free 
stability 
is ensured 
through 
hermetic 
sealing. The coefficients 
of thermal 
expansion 
of the glass case and the dumet 


plugs are closely 
matched 
to allow 
extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


CATHODE 
END IS DENOTED 
BY A CONTRASTING 
COLOR 
BAND 


r-<ill----j 
OOUMAXOIAL 
0110 
0020",o00101'" 


"UM 
~ 
= · 'c::r::t' 
a 
L ~ ~-'~ 
0110.AX 
sn NOn 


10 ""l~ 
10/111•••• 


Ollo'lHilONS Alt 
IN INCHIS 


NOn 
WII14IN 'NUl 
1000S 
OlAMIUI Of IACH UAD IS UHCOHlllOlLID 


*VRM 
I, 


IFt.41""r~1 


IFMI'lIrgel 
*P 


*Ts,q 


*T, 


Peak 
Reverse 
Voltage 
200 
V 
Steady-State 
Forward 
Current at (or below) 25°C 
Free-Air Temperature 
(See Nate 
1) 
150mA 


Peak Surge Current, 
One Second 
(See Nate 
2) 
500 mA 
Peak Surge Current, One Microsecond (See Note 2) 
2 
A 
Continuous Power Dissipation at (or below) 25°C Free-Air Temperature 
(See Note 3) 250 mW 
Storage 
Temper~ture 
Range 
-65°C 
to 200°C 
lead 
Temperature 
'{. Inch from Case for 2 Seconds 
250°C 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V1M1 
Reverse 
Breakdown 
Voltage 
I, - 
0.1 mA 
200 
V 


I, 
Static Reverse Current 
V, 
175 V 
0.1 
p.A 


V, 
175 V, 
TA 
1500( 
100 
p.A 
V, 
Static Forward 
Voltage 
I, 
. 100 mA 
1 
V 


a" 
Temperature 
Coefficient 
of Static Forward 
Voltage 
I, - 
100 mA, 5ee Note 4 
3 
mV!"( 


(, 
Total Capacitance 
V, - 
0, 
f - 
1 MHz 
5 
pF 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


I" 
Reverse 
Recovery Time 
I, 
30 mA, 
"M 
30 mA, R, 
100 !l, 
50 
(, = 10 pF, 
irr = 1 mA, 
See Figure 2 
os 


Rectification 
Efficiency 
V, 
2 V, 
R, 
5k!l, 
c.. 
20 pF, 
35% 
1'), 
l,~,<.= 50 !l, 
f = 100 MHz 


HOTES 
1. Thele 
yalUel mar 
be applied 
(onlinuoully 
under single-phaSf 
60·HI half·line·wan 
ope/olion 
wilh 
resillin 
lood, Derole linearly 
10 0 01 2000e 
fln·ai, 
hmperatu'l. 


2. Thlse 
yoluu 
lIpply lor Ihl 
lpldllid 
lquore·won 
pulse with 
lhe dniu 
01 nonoPlfaling 
lhllmal 
equilibrium 
immeoiolely 
p.iOf 10 lhe 
surge. 


3. for 
operalion 
oban 
2So( 
lrn·air 
lemp.roturl, 
lifer 
10 
Ditsipalion 
Derating 
(urn, 
figure 
l. 


4. Templlalur. 
(oefficient, 
QVF' 
is dele. mined by th. 
following 
fo.mulo: 
• 


• 


TYPE 1N3070 


SILICON 
SWITCHING 
DIODE 


300 
~ 
E 
I 
c0 
J 


is 
200 


': 
0, 
0, 


g 
100 
u 
~ 
E 
~ 
I 


" "- "" 


"'- 
'"'" 


50 
100 
150 


fA - 
Free-Air 
Temperature 
- 
°C 


FIGURE 
1 


III 
I'M ---t 
I 
..-- 
t" 


NOTES: 
0. Tht 
inpul 
pulsr 
is 
supplied 
by 
II g,neralor 
willt 
Ihe 
fotlowing 
(ltoro<lerilliu; 
lout = SO fl, 
" :s; 0.25 
AS, fp = 
100 
ns. 


b. The Gulpul wonfOfm 
is monitored 
on all oUillos(ope 
wilh 
Ihe following 
,horoclerillicl: 
I, $ 
O.]S 
liS, l,n = 
SO O. 


TYPES 1N4001 THRU 1N4007 


SILICON RECTIFIERS 


• 
Rugged Double-plug 
Construction 


• 
Hermetic 
Case 


• 
3D-Amp Surge Rating 


These one-amp 
rectifier 
diodes 
are the product 
of combining 
the best of both silicon material 
processing 
and packaging 
technologies. 
The silicon die is a mesa oxide-passivated 
structure 
which has additional 
nitride passivation 
and glass passi- 


vation 
over the junction. 
Years 
of volume 
production 
have shown 
the double-plug 
package to have the highest 
inherent 


mechanical 
integrity 
of all hermetic-case 
diodes. 


1N4oo1 1N4oo2 1N4oo3 1N4004 1N4oo5 1N4006 1N4007 UNIT 


VRM 


Peak Reverse Voltage from 
50 
100 
200 
400 
600 
800 
1000 
V 
-6SoC to 17S'C 
(See Note 1) 


VR 
Steady State Reverse Voltage from 2SoC to 7SoC 
50 
100 
200 
400 
600 
800 
1000 
V 


10 
Average 
Rectified 
Forward 
Current 
from 


1 
A 
2SoC to 7SoC (See Notes 
1 and 2) 


IFRM 


Repetitive 
Peak Forward Current, 
10 Cycles, 


10 
A 
at (or below) 75°C (See Note 3) 


IFSM 
Peak Surge Current, One Cycle. 


30 
at (or below) 75° C (See Note 31 


A 


TA(opr) 
Operating Ambient 
Temperature 
Range 
-65 
to·175 
·c 


Tstg 
Storage Temperature 
Range 
65 to 200 
·c 


Lead Temperature 
3/8 Inch from Case for 10 Seconds 
350 
·c 


1. These values may be applied 
continuously 
under single-phase, 60·Hz, half·sine-wave operation 
with 
resistive load. Above 7SoCII 


derate 10 according to Figure 1. 
I 


2. 
This rectifier 
is a lead-conduction-cooled 
device. At (or abovel ambient temperatures of 75°C, the lead temperature 3/8 inch from 


casemust be no higher than SoC above the ambient temperature for these ratings to apply. 


3. 
These values apply for SO-Hz half sine waves when the device is operating 
at (or below) rated values of peak reverse voltage and 
average rectified 
forward 
current. Surge may be repeated after the device has returned to original thermal equilibrium. 


·JEDEC 
registered data. This data sheet contains all applicable registerElddata in effect at the time of publication. 


f The ambient temperature is measured at a point 2 inches below the device. Natural air cooling is used. 


II 


TYPES lN4001 THRU lN4007 
SILICON RECTIFIERS 


PARAMETER 
TEST CONDITIONS 
MAX 
UNIT 


VA - Rated 
VR. 
TA=2S"C 
10 


IR 
Static 
Reverse 
Current 


TA"" 100°C 
"A 
VR = Rated 
VR. 
SO 


IR(avl 
Average 
Reverse 
Current 
VAM:: 
Rated 
VRM, 
10 
1 A. 


f = 60 Hz, 
TA=7S"C 
30 
"A 


VF 
Static Forward Voltage 
IF 
1 A, 
T A - 25°C 
to 75°C 
1.1 
V 


VFlavl 
Average 
Forward 
Voltage 
VRM 
= Rated 
VRM. 
'0' 
1 A, 
0.8 
V 
f = 60 Hz, 
T A = 2S"C to 7S"C 


VFM 
Peak 
Forward 
Voltage 
VRM'" 
Rated 
VRM, 
'0 
= 1 A, 
1.6 
V 


f = 60 Hz, 
T A = 2S"C to 75"C 


<: 
~ 
1.5 


.~ 
o 
I 
See Note 2 


Single-Phase 


Six-Phase 
Star 
I' 
I 
I"'......•...••. 


Three.P~ase Wye 


......••.. 


" 
...•..•... 
..•••.....•••... 


......... 
~ 
...•.... 
~ 


••••••••••••• 
""'1 
~ ....•••. 


c 
~ 
u 
1.0 


"E~ 
o 
u. 
g, 


~ 
0.5 
<: 
E 
E'x~ 
I 
~ 
u. 


NOTE 2: 
This rectifier 
is a lead-conduct ion-cooled device. At (or above) ambient temperatures of 7SoC. the lead temperature 3/8 inch from 


case must 
be no higher 
than sOe above 
the ambient 
temperature 
for these 
ratings 
to apply. 


tThe 
ambient 
temperature 
is measured at a point 
2 inches below the device. Natural air COOlingis used. 


TYPES lN4148. lN4149. 
4 
THRU 1 


SILICON SWITCHING DIODES 


FAST SWITCHING DIODES 


• 
Rugged Double-Plug 
Construction 


Electrical 
Equivalents: 


lN4148 
lN914 ... 
lN4531 
lN4447 
... 
lN916A 
lN4149 
lN916 
lN4448 
. _. lN914B 
lN4446 
lN914A 
lN4449 
... 
lN916B 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means of 
a thermal 
compression 
bond. 
Moisture-free 
stability 
is ensured through 
hermetic 
sealing. 
The 
coefficients 
of 
thermal 
expansion 
of the glass case and the dumet 


plugs are closely matched to allow extreme temperature excursions. Hot-solder-dipped 
leads are standard. 


Working 
Peak Reverse Voltage 
. 


Continuous 
Power Dissipation 
at (or below) 25°C Free-Air 
Temperature 
(See 
Note 
1) 


Storage 
Temperature 
Range 
• 


Lead 
Temperature 
1/16 
Inch 
fram 
Case 
for 
10 Seconds 


SOOmW 


_--65·C to 200'C 


. 300·C 


IN4148 
lN4149 
lN4446 
lN4447 
IN4448 
lN4449 
PARAMETER 
TEST CONDITIONS 
MINMAX 
MINMAX 
MINMAX 
MINMAX 
MINMAX 
MINMAX 
UNIT 


VIOR' Revelle Breakdown Vallage 
1,-5p.A 
75 
7S 
75 
7S 
7S 
7S 
V 
r, - 
100}LA 
100 
100 
100 
100 
100 
100 
V 


V, - 
20 V 
25 
25 
25 
25 
25 
25 
nA 
I, 
Static Reverse Current 
V, - 
20 V,T. - 
100· 
3 
3 
}LA 


V, - 
20 V,T. - 
ISO· 
50 
50 
50 
50 
50 
50 
}LA 


I, - 
5 mA 
0.62 
0.72 
0.63 
0.73 
V 
I, 
10 mA 
I 
I 
Y 
V, 
Static Forward Voltage 
I, - 
20 mA 
I 
1 
y 


I, - 
30 mA 
1 
y 


I, - 
100 mA 
1 
y 


(, 
10tal (apacitance 
V, - 
0, 
f - 
1 MHz 
4 
2 
2 
4 
2 
pF • 


II 


TYPES lN4148. lN4149. 


SILICON SWITCHING DIODES 


TEST CONDITIONS 
IN4148 
IN4149 
lN4446 
lN4447 
lN4448 
IN4449 
PARAMETER 
MIN 
MAX 
IN MAX 
IN 
MAX 
IN MAX 
IN MAX 
IN MAX UNIT 


Reverse Recovery Time 
IF - 
10 mA, Y, 
- 
6 Y, i" - 
1 mA, 
4 
4 
4 
4 
4 
4 
" 
RL = 100.n, 
See figure 
1 
os 


YFMlrKI Forward Recovery Voltage 
IF - 
50 mA, RL - 
50 .n, 


2.5 
2.5 
Y 
See figure 
2 


°LJ 
l:/r 


_IF 


___ 
0 
. 


- 
- 
lrr 


I 
I 
I 
I 
I 


I 
I 


""n 
...-4 


HOTES· 
o. The 
input 
pul'e 
il supplied 
by 
II generalor 
wilh 
the 
folll1wing 
choroclerilliu: 
lout 
= SO n. Ir 
~ 
OJ 
ns, 'p = 100 nl. 


b. 
The aurput 
waveform 
is monitored 
on on oscilloscope 
wilh 
th, 
following 
(haroclerisliu: 
'r 
:::; 0,6 nl, I," = SO o. 


50 (1 


~OUTPUT ! 
D.U.T. 


TESTCIRCUIT 


INPUT 1\ 
AdJust fo, 


~ 
~mA 


- 1\-------~T 


OUT:J 
~~I 


NOTES: 
(. 
The 
input 
pvhe 
is IvpplilMl 
by a 
generator 
wilh 
Ih, 
following 
(horocl.,itliu: 
lout = SO n. If ~ 
30 ns, 
'p = 100 ns, Pit = S 10 100 
kHz. 


d. 
The 
output 
wlIYeform 
is monitolld 
on on Imilloscop. 
with 
Ih, 
following 
characteristicl: 
'r 
~ 
IS nl, Rin 
~ 
1 MO. 
(in:::; 
S pF. 


·JEDECrtgilllreddola 


TYPE lN4150 
SILICON SWITCHING 
DIODE 


HIGH-CURRENT, 
CORE-DRIVER 
SWITCHING 
DIODE 


• 
Rugged Double-Plug 
Construction 


• 
Electrically 
Equivalent 
to 1N3600 
(00-7) 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means 
of 
a thermal 
compression 
bond. 
Moisture-free 


stability 
is ensured 
through 
hermetic 
sealing. 
The 
coefficients 
of 
thermal 
expansion 
of 
the glass case and 
the dumet 


plugs are closely 
matched 
to allow 
extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


*absolute 
maximum 
ratings at 25°C free-air 
temperature 
(unless otherwise 
noted) 


VRM 
Peak Reverse Voltage 


I FM(surge) 
Peak Surge Current, 
One Second 
ISee Note 
1) 


I FM(surge) 
Peak Surge Current, 
One Microsecond 
(See Note 
1) 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


P 
Continuous 
Power 
Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See Note 
2) 


T5t9 
Storage Temperature Range 


TL 
Lead Temperature 
1/16 
Inch from 
Case for 
10 Seconds 


50 V 
500 mA 
4A 
500 mW 


. -65°C 
to 200°C 
250°C 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


IR 
Static 
Reverse 
Current 
VR • 50 V 
0.1 
"A 


VR-SOV, 
TA-l50°C 
100 
"A 


IF::: 
1 mA 
0.54 
0.62 
V 


IF = 10 mA 
0.66 
0.74 
V 


VF 
Static 
Forward 
Voltage 
IF::: 
50 mA 
0.76 
0.86 
V 


IF'100mA 
0.82 
0.92 
V 


IF - 
200mA 
0.87 
1 
V 


CT 
Total 
Capacitance 
VR - 0, 
f -1 
MHz 
2.5 
pF 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNIT 


sf, 
Forward 
Recovery 
Time 
IF = 200 
mA. 
Vfr = 1 V. 
See Figure 
1 
10 
ns 


IF = lAM 
= 10 mA 
to 200 
mA, 
4 
ns 


f" 
Reverse 
Recovery 
Time 


irr = O.lIF, 
RL'100n, 
See Figure 
2 


IF - 
IRM 
200 
mA 
to 400 
mA, 
6 


irr = 0.1 
IF, 
RL'l00n, 
See Figure 
2 


ns 


NOTES: 
1. These values apply for the specified square-wave pulse with 
the device at nonoperating 
thermal 
equilibrium 
immediately 
prior 


to the surge. 


2. Derate linearly 
to 200°C 
free-air temperature 
at the rate of 2.85 
mW/oC. 


°JEDEC 
registered data. This data sheet contains all applicable 
registered data in effect at the time of publ,cation. 
• 


• 


TYPE 1N4150 
SILICON SWITCHING DIODE 


50 n 


~OUTPUT 
! O.U.T. 


INPUT I\. 
Adjust 
for 


~ 
~200~A 


OUTPUT 


10% 
-.It,, 


VOLTAGE 
WAVEFORMS 


NOTES: 
a. The 
input 
pulse 
is supplied 
by a generator 
with 
the following 
characteristics: 
Zout" 
50 n. tr "0.4 
ns, 
tw" 
100 ns, 


duty cycle" 
1%. 


b. The output 
waveform 
is monitored 
on an oscilloscope with the following 
characteristics: 
tr "0.5 
ns, Ain ••••1 Mil, 


Cin"SpF. 


Adjust 
amplitude 
II 


for specified 
IF 
~ 
L- 


a 
])f 


_,F 


--- 
a - 1- irr 


I 
I 


IR~ 
l 
r 
, l.- 


NOTES: 
c. The 
input 
pulse 
is supplied 
by a generator 
with 
the 
following 
characteristics: 
If " 
1 ns, Zout" 
50 n. tw = 100 
os, 


duty 
cycle 
<; 1%. 


d. The output 
waveform 
is monitored 
on an oscilloscope 
with 
the following 
characteristics: 
tr "0.4 
os, Ri":O 
50 n. 


TYPES lN4151 THRU lN4154 
SILICON SWITCHING DIODES 


FAST 
SWITCHING 
DIODES 


• 
Rugged Double-Plug 
Construction 


Bectrical 
Equivalents 


1N4151 
.. 
_ 1N3604 
1N4152 
1N3605 
1N4533 
1N4153 
1N3606 
1N4534 
1N4154 
1N4009 
1N4536 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means of 
a thermal 
compression 
bond. 
Moisture-free 


stability 
is ensured 
through 
hermetic 
sealing. 
The 
coefficients 
of 
thermal 
expansion 
of the glass case and the dumet 
plugs are closely 
matched 
to allow 
extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard 
. 


.M·'·"'L 
'''"''n 
:-J!:: J 
I.nHOlI 


OJOO""" 


lN4151 
lN4152 
lN4153 
lN4154 
UNIT 


V,~ 
Peak Reverse Voltage 
75 
I 
40 
I 
75 
I 
V 


VU,4wk 
I 
Working 
Peak Reverse Voltage 
50 
I 
30 
I 
50 
I 
25 
V 


p 
Continuous Power Dissipation at (or below) 
500 
mW 
25'C 
Free-Air 
Temperature 
(See Nate 
1) 


T,t. 
Storage 
Temperature 
Range 
-65 
to 200 
'C 


TL 
lead 
Temperature 
1/161nch 
from Case 
for 10 Seconds 
300 
'c 


PARAMETER 
TEST CONDITIONS 
lN4151 
lN4152 
lN4153 
lN4154 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
V•. 
Reverse Breakdown Voltage 
I, - 
51-'A 
75 
40 
75 
35 
V 


VR 
- 
rated 
VRt.4 wkal 
0.05 
0.05 
0.05 
0.1 
p.A 
I, 
Stati( Reverse Current 
V, = raled V'~I"," 
TA = lSO'( 
50 
50 
50 
100 
p.A 


I, = 0.1 mA 
0.49 
0.55 
0.49 
0.55 
Y 
I, = 0.25 mA 
0.53 
0.59 
0.53 
0.59 
V 
I, -1 
mA 
0.59 
0.67 
0.59 
0.67 
V 


V, 
Sialic Farward Valtage 
I, - 
2 mA 
0.62 
0.70 
0.62 
0.70 
V 
I, = 10 mA 
0.70 
0.81 
0.70 
0.81 
Y 


I, = 20 mA 
0.74 
0.88 
0.74 
0.88 
V 


1,=30mA 
1 
V 


I, = 
SO mA 
1 
V 
(, 
Talal (apacilance 
Y, - 
0, 
f - 
1 MHz 
2 
2 
2 
4 
pF• 


TYPES 1N4151 THRU 1N4154 


SILICON SWITCHING 
DIODES 


PARAMETER 
TEST CONDITIONS 
lN4151 
lN4152 
lN4153 
lN4154 
UNIT 
MIN 
MAX 
MIN MAX 
MIN MAX 
MIN 
MAX 


I, - 
10 mA, I•••• - 
10 mA, i" - 
1 mA, 
4 
4 
4 
4 
ns 


t rr 
Reverse Recovery lime 
R,. = 100 n, See figure 1 (Condition 
1) 


1, - 
10 mA, V. - 
6 V, i" - 
1 mA, 
R,. = 100 n, See Figur, 1 (Condition 2 J 
2 
2 
2 
2 
ns 


I 
: 
IRM _J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
r--trr 
~ 
: 
14--',,_ 


OUTPUT 
CURRENT 
WAVEFORMS 


CONDITION 
1: Adlust Vin for 


IRM'" 
10 mA 
CONDITION 
2: Adjust V," 
for 
VR = 6 V 


HOTES: 
u. 
The 
input 
pulse 
is supplied 
br 
0 generotor 
with 
Ihe 
lollowing 
,horoClttistiu: 
lout = SO n. Ir 
::; 
O.S nl, 
Ip = 100 nl. 


b. 
The 
oulpul 
waveform 
is mOl1ilored 
on an ouillos(ope 
wilh 
the 
lollowing 
charoclerislin: 
Ir 
~ 
0.6 ns, I;n = SOn. 


+JEDECregillereddola. 


TYPES 1N4305. 1N4444. 
SILICON SWITCHING DIODES 


• 
Rugged Double-Plug 
Construction 
Electrical 
Equivalents 


lN4305 
... 
lN3063 
... 
lN4532 
1N4454 ... 
1N3064 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means of 
a thermal 
compression 
bond. 
Moisture-free 


stability 
is ensured through 
hermetic 
sealing. The 
coefficients 
of 
thermal 
expansion 
of the glass case and the dumet 
plugs are closely matched to allow extreme temperature 
excursions. Hot-solder-dipped 
leads are standard. 


1N430sI1 
N444411 
N44S4 
UNIT 


V'M 
Peak 
Reverse Voltage 
75 
I 
I 
75 
V 


VRJ,,4Iwk91 
Working 
Peak 
Reverse Voltage 
T 
50 T 
V 


P 
Continuous Power Dissipation at (or below) 


500 
mW 
25·C 
Free-Air 
Temperature 
(See Note 
1) 


T,t 
Storage 
Temperature 
Range 
---<15to 200 
·C 


Tl 
lead Temperature 
1/161nch from Case for 10 Seconds 
300 
·C 


PARAMETER 
TEST CONDITIONS 
lN430S 
lN4444 
lN44S4 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


V •• 
Reverse Breakdown 
Voltage 
I. = 5 p.A 
75 
70 
75 
V 


I. 
Stati( Reverse Current 
V. = 50Y 
0.1 
0.05 
0.1 
p.A 


V•. ~ 
50 V, 
IA 
~ 
150·( 
100 
50 
100 
p.A 


I, - 
0.1 mA 
0.44 
0.55 
V 


1, - 
0.25 mA 
0.505 
0.575 
V 


I, - 
1 mA 
0.55 
0.65 
0.56 
0.68 
V 


V, 
Static Forward Voltog. 
I, - 
2 mA 
0.61 
0.71 
V 


I, = 10 mA 
0.70 
0.85 
0.69 
0.82 
1 
V 


1,-100mA 
.85 
1 
V 


"'v, 


Forward 
Voltage Temperature 
I, = 10 p.A to 10 mA. Se. Not. 2 
3 
mV;oC 


Coefficient 


(, 
Total Capacitance 
V. 
- 
0, 
f -lMHz 
2 
2 
2 
pF • 


NOTES, 
1. D.ral. 
linearly 
10 200·( 
01 th, 
role 
of 2.85 
mW/°C. 


2. 
Temperature 
(oelli(I."', 
aVF-' 
it d.'"min.d 
by Ih. following 
fOlmylo: 


aVF 
= 
YF @ ISO·' 
- 
VF @ -SS·, 


150°(_(_55°'1 


• 


TYPES 1N4305. 1N4444. 
SILICON SWITCHING DIODES 


PARAMETER 
TEST CONDITIONS 
lN430S 
lN4444 
lN44S4 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


IF - 
10 mA, 111M 
- 
10 mA, irr 
- 
1 mA, 
4 
7 
4 
ns 
RL = 100 fl, See Figure 
1, Condilion 
1 
t rr Reverse 
Recovery 
Time 
I, - 
10 mA, VR 
- 
6 V, in 
- 
1 mA, 


RL = 100 fl, See Figure 
1, Condilion 
2 
2 
2 
ns 


V 
Forward 
Recovery 
I, = 100 mA, RL = SO fl, See Figure 2 
3 
V 
FM(tecj 
Voltage 


'Y'Jr Rectification 
Efficiency 
V, - 
2 V, RL 
- 
5 kfl, CL 
- 
20 pF, 
45 % 
Z.~". 
= SO fl, f = 100 MHz 


CONDITION 
1: Adlu~t Vtn 
for 


IRM = 10 mA 


CONDITION 
2; Adjust Vin 


for 
VII = 6 
V 


I 
I 


111M -1 
I 
I 
I 
I 
I 


}+t" --4 
I 
t+-- 
t" 
----+l 


OUTPUT CURRENT WAVEFORMS 


50 Q 


~OUTPUT 1D.U.T. 


INPUT 1\ 
Adjust 
for 


~ 
~mA 


1\-------~T 


OUT:J 
~~) 


HOTES: 
t. 
The 
input 
pulse 
is supplied 
by 
CI generator 
with 
the 
following 
(hoIQ{lellSlics: 
loul = 
50 n, 't ~ 
30 
liS, 
'p = 
100 ns, 
PRR = 
5 10 100 
kHI 


d. The 
output 
woveform 
il monilOled 
on 
on 
GHilioHOpe 
with 
the 
rollowing 
charocteristiC!: 
Ir $ 15 Ill, 
lIin 
~ 
1 M!!, 
(m S 5 pF. 


·JEDECregiilereddolo 


1N4446 THRU 1N4449 
SILICON SWITCHING 
DIODES 


FAST SWITCHING DIODES 
• 
Rugged Double-Plug 
Construction 


Electrical 
Equivalents: 


1N4148 
1N914 ... 
1N4531 
1N4149 
1N916 
1N4446 
1N914A 


1N4447 
1N916A 
1N4448 
1N914B 
1N4449 
1N916B 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means of 
a thermal 
compression 
bond. 
Moisture-free 
stability 
is ensured 
through 
hermetic 
sealing. 
The coefficients 
of thermal 
expansion 
of the glass case and the dumet 
plugs are closely matched 
to allow extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


Working 
Peak Reverse Voltage 
. 
Continuous Power Dissipation at (or below) 25°C Free-Air 
Temperature 
(See 
Note 
1) 


Storage 
Temperature 
Range 
. 
lead 
Temperature 
1/16 
Inch from 
Case 
for 
10 Seconds 


500mW 


. -65·C to 200·C 


. 300·C 


lN4148 
lN4149 
lN4446 
lN4447 
lN4448 
lN4449 


PARAMETER 
TEST CONDITIONS 
MINMAX 
MINMAX 
MINMAX 
MINMAX 
MINMAX 
MINMAX 
UNIT 


VI"} 
Reverse 
Breakdown 
Voltage 
I, - 
51'A 
75 
75 
75 
75 
75 
75 
V 
I, - 
100 I'A 
100 
100 
100 
100 
100 
100 
V 


V, - 
20 V 
25 
25 
25 
25 
25 
25 
nA 
I, 
Static Reverse Current 
V, - 
20 V,lA 
- 
100· 
3 
3 
jLA 


V, - 
20 V, lA - 
150· 
50 
50 
50 
50 
50 
50 
jLA 
I, - 
SmA 
0_62 
0.72 0.63 
0.73 
V 


I, - 
10 mA 
1 
1 
V 


V, 
Stati, 
Forward 
Voltage 
I, - 
20 mA 
1 
1 
V 


I, - 30 mA 
1 
V 
I, 
100 mA 
1 
V 


(r 
Total Capacitance 
V, - 
0, 
f - 
1 MHz 
4 
2 
4 
2 
4 
2 
pF II 


• 


TYPES 
lN4446 
THRU lN4449 


SILICON SWITCHING DIODES 


PARAMETER 
lN4148 
lN4149 
lN4446 
lN4447 
lN4448 
lN4449 


TEST CONDITIONS 
MIN 
MAX IMIN MAX 
IN MAX 
IN MAX 
IN MAX 
IN MAX UNIT 


Revef1e Re(overy Time 
I, - 
10 mA, V. - 
6 V, i" - 
1 mA, 
4 
4 
4 
4 
4 
4 
ns 
" 
RL = 100 n, See Figure 1 


YfMlrecl 
Forward Recovery Voltage 
I, - 
50 mA, RL 
- 
50 n, 
2.5 
2.5 
V 
See Figure 2 


°LJ 
=rr-IF 


___ 
0 
. 


- I - 
'" 


I 
I 
I 
I 
I 
I 
••• trr 
.•..••• 


NOTES, 
a. The 
input 
puh. 
ii supplied 
by a 9,n'ralor 
with 
Ih. 
following 
choroct,rilliu: 
lcwt = SO n, " ~ 
O.S nl, 'p = 100 ns. 


b. th. ourpu! .oVlform 
is monitored 
on an os.dllosupe 
with ,h. followtnl 
dlal.cl.rhtiu: 
Ir $ 0.6 
ns, lin = SO O. 


500 


~oo,~ 


TEST CIRCUIT 


INPUT 1\ 
Adlu,t 
fo' 


~ 
~mA 


NOTES: 
c, 
The 
input 
pulse 
is supplitd 
by 0 9tntro1or 
.ith 
Ih. 
following 
choracfe,isliu: 
lout = SO fI, 
It 
::; 
30 os, 
'p = 100 nl, 
Pil = S 10 100 kHz. 


d. 
The 
output 
waveform 
is monitored 
on on DlcillDleop. 
with 
Ih, 
following 
dlorod.rilliu: 
Ir 
::; 
IS ns, Rin 
~ 
1 MO. 
(in S S pF . 


• JEDEC 
rtgittered 
lIIola 


TYPES 
4 
b 
lN4454 
SILICON SWITCHING 
DIODES 


• 
Rugged Double-Plug 
Construction 
Electrical 
Equivalents 


1N4305 ... 
1N3063 ... 
1N4532 
1N4454 ... 
1N3064 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by means of 
a thermal 
compression 
bond. 
Moisture-free 
stability 
is ensured 
through 
hermetic 
sealing. 
The coefficients 
of thermal 
expansion 
of the glass case and the dumet 
plugs are closely matched 
to allow extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


I N430sI1 
N4444II 
N44S4 
UNIT 


V••• 
Peak Reverse Voltage 
75 
I 
I 
75 
V 


VRMlwtnl 
Working 
Peak Reverse Voltage 
T 
50 T 
V 


P 
Continuous 
Power Dissipation 
at (or below) 
500 
mW 
25·C free-Air 
Temperature 
(See Note 
1) 


Tit •• 
Storage Temperature 
Range 
-65 to 200 
·C 


T, 
lead Temperature 
1/161nch from Case for 10 Seconds 
300 
·C 


PARAMETER 
TEST CONDITIONS 
IN430S 
IN4444 
IN44S4 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
V •• 
Reverse Breakdown Voltage 
I. - \~ 
7S 
70 
7S 
V 


I. 
Static Reverse Current 
V. = sOY 
0.1 
0.0\ 
0.1 
p.A 


V, 
- 
\0 V. 
TA 
- 
150·( 
100 
SO 
100 
p.A 
I, - 
0.1 mA 
0.44 
O.5S 
V 
I, - 
0.2\ 
mA 
0.50\ 
0.S7S 
V 
I, - 
1 mA 
0.5\ 
0.6\ 
0.56 
0.68 
V 
V, 
Static Forward Voltage 
I, - 
2mA 
0.61 
0.71 
V 
I, - 
10 mA 
0.70 
0.8\ 
0.69 
0.82 
1 
V 
I, - 
100 mA 
.8S 
1 
V 


OIy, 
Forward 
Voltage Temperature 
I, = 10 p.A to 10 mA, See Note 2 
3 
mV;o( 
Coefficient 


(, 
Total Capacitance 
V. = 0, 
f = 1 MHz 
2 
2 
2 
pf • 


II 


TYPES 
1N4454 


SILICON SWITCHING DIODES 


PARAMETER 
TEST 
CONDITIONS 
lN430S 
lN4444 
lN44S4 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


I, - 
10 mA, I,~ - 
10 mA, i" - 
1 mA, 
4 
7 
4 
ns 
RL = 100 fl, See figure 1, Condition 1 


t tr Reverse Recovery Time 
I, - 
10 mA, V, 
- 
6V, i" - 
1 mA, 


RL = 100 fl, See figure 1, Condilion 1 
1 
1 
ns 


V 
Forward 
Recovery 
I, = 100 mA, RL = 50 fl, See figure 1 
3 
V 
Ft.4lre<:1 
Voltage 


7]r Rectification 
Efficiency 
V, 
- 
IV,RL 
- 
5kfl,CL 
-10pf, 
45 % 
Z'M<' = 50 fl, I = 100 MHz 


I 
: 
_J 
I 


I 
I 


I 
I 


I 
I 


I 
I 
I 
I 
;'t.,~ 
: 


t---'" -- 


OUTPUT CURRENT WAVEFORMS 


CONDITION 
I: 
AdJust 
V'r> 
for 
IRM:::; IOmA 


CONDITION 
2: Adjust 
Vin 
for VR = 6 V 


50 {l 


~o"'~ 


TEST CIRCUIT 


INPUT 1\ 
Adlus' 
fo. 


~ 
~oomA 


1\-------J- 


OUT:J 
"'--II 


NOTES: r 
The 
input 
pulse 
is lupplied 
by a generator 
with 
the 
following 
(haro(Willics: 
loul 
= 50 n, Ir 
~ 
3D Mi, 'p = 
100 MI, PU 
= 
5 10 100 
kHz 


d. The 
output 
waveform 
is monilored 
on 
on 
oHillouope 
with 
the 
following 
dIOrll(lemliu: 
Ir $" 
15 MS, Rin 
~ 
1 11111,e,n S 5 pF. 


"JEDEC,egillet,ddola 


TYPES 1N4531 THRU 1N4534. 1N4536 


SILICON SWITCHING DIODES 


FAST SWITCHING DIODES 


• 
Rugged Double-Plug 
Construction 
Electrical 
Equivalents 
lN4531 _.. lN4148 
lN914 
lN4533 
lN4152 
lN3605 


lN4532 ... 
lN4454 
1N3064 
lN4534 
lN4153 
lN3606 
lN4536 ... 
lN4154 ... 
lN4009 


mechanical 
data 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by means of 
a thermal 
compression 
bond. 
Moisture-free 
stability 
is ensured 
through 
hermetic 
sealing. 
The coefficients 
of thermal 
expansion 
of the glass case and the dumet 


plugs are closely matched 
to allow extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


'''~ 


I-""u.~... ! 
I 


lOO/ll\lN----I 


REGISTEII£O 
BODY 
DIMENSIONS 
* 


MIN 
MAX 


LENGTH 
0.080 
0.110 


DtAMETER 
0.045 
0065 


1N453111N4532ljN4533 
lN4534Tj 
N4536 
UNI 


V'M 
Peak Reverse Voltage 
100 
I 
I 
I 
I 
35 
V 


·VRMr"'k 
1 Working Peak Reverse Voltage 
75 
I 
75 
I 
40 
T 
50 T 
25 
V 


'P 
Continuous 
Power Dissipation at (or below) 
500 
mW 
25°( free-Air Temperature 
(See Note 1) 


*T5f9 
Storage Temperature 
Range 
-65 
to 200 
O( 


'T, 
Lead Temperature 
J.i'6 Inch from Case for 10 Seconds 
300 
O( 


PARAMETER 
TEST 
CONDITIONS 
IN4531 
lN4532 
lN4533 
IN4534 
lN4536 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VI'" 
Rev",e 
8reakdown Voltage 
1.-5/LA 
75 
75 
40 
75 
35 
V 


I, - 
100/LA 
100 
V 


V, - 
20 V 
0.025 
/LA 


V, - 
20 V, TA 
- 
1500( 
50 
/LA 


V, - 
25 V 
0.1 
I-'A 


I, 
Static Reverse Current 
V. - 
25 V, TA 
- 
1500( 
100 
I-'A 


V, - 
30 V 
0.05 
/LA 
V, 
30 V, TA - 
1500( 
50 
/LA 
V, - 
50 V 
0.1 
0.05 
p.A 


V, - 
50 V, TA - 
1500( 
100 
50 
/LA 


I, - 
0.1 mA 
0.49 
0.55 
0.49 
0.55 
V 


I, - 
0.25 mA 
0.53 
0.59 
0.53 
0.59 
V 
I, 
1 mA 
0.59 
0.67 
0.59 
0.67 
V 


V, 
Stati, forward Voltage 
I, 
2 mA 
0.62 
0.70 
0.62 
0.70 
V 


I, - 
10 mA 
1 
1 
0.70 
0.81 
0.70 
0.81 
V 
I, - 
20 mA 
0.74 
0.88 
0.74 
0.88 
V 


I, 
30 mA 
1 
V 
(r 
Total Capacitance 
V, - 
0, 
f - 
1 MHz 
4 
2 
2 
2 
4 
pf 


HOTE 1: Delatl 
linearly 
ta 2OOo( 
free-ail 
hmp-,allm 
at th. 
lal. 
of 2.8S mW/°c. 


'JEDECr.gisl'feddato 
• 


II 


TYPES 1N4531 THRU 1N4534. 1N4536 
SILICON SWITCHING DIODES 


*operating characteristicsat 25°C free-air 
temperature 


~ 


~ 


TEST 
CONDITIONS 
lN4S31 
1N4S32 
lN4S33 
lN4S34 
lN4S36 
UNIT 
ARAMETER 
MINMAX 
INMA 
MIN MAX MINMA 
INMAX 
I, - 
10 mA, 
I'M - 
10 mA, i" - 
1 mA, 
4 
4 
4 
4 
n. 
RL = 100 n, See Figure 1, 
Condition 
1 


Reverse 
Re<overy Time 
I, - 
10 mA, 
V, - 
6 V, 
i" 
- 
1 mA, 


RL = 100n, See Figure 1, 
Condition 
2 
4 
2 
2 
2 
2 
n. 


Forward 
Recovery 
I, = 100 mA, RL = son, 
See Figure 2 
3 
V 
Voltoge 


I 
: 
IRM 
_J 
I 
I 
I 


I 
I 
I 
I 
I 
I 


I 
I 
r--trr 
..: 
: 
~t,, 
__ 


OUTPUT 
CURRENT 
WAVEFORMS 


(See Note b) 


CONDITION 
1; Adjust 
Vin 
for 
IRM= 
lOmA 
CONDITION 
2: Adjust 
Vin 


for 
VR = 6 V 


50 n 


~oc;e~ 


TEST CIRCUIT 


INPUT 1\ 
Adlu,' 
10. 


~ 
~oomA 


NOTES: 
t. 
The 
input 
pulse 
is supplitd 
by 
0 generator 
wilh 
the 
following 
(harocleristiu: 
lout = SO n, Ir 
,$; 30 ns, 
tp = 
lOOns, 
PIR = S 10 100 kHz. 


d. 
The output 
waveform 
is monllored 
on on osdlloHope 
with 
the following 
thoro(l,risliCl: 
Ir 
~ 
15 ns, 
lin 
~ 
1 Mil. 
(in 
~ 
S pF. 


'JEDEC 
IegiH.red 
dolo 


TYPES lN4606 
THRU lN4608 
SILICON SWITCHING DIODES 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means 
of 
a thermal 
compression 
bond. 
Moisture-free 


stability 
is ensured 
through 
hermetic 
sealing. 
The 
coefficients 
of 
thermal 
expansion 
of the glass case and 
the dumet 


plugs are closely 
matched 
to allow 
extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


'ALL 
JEDEC 
00·35 
DIMENSIONS 
AND 
NOTES 
ARE 
APPLICABLE 


~- 
'"",--- 
.-,,-~ 
c=f: 
,,,... 
c=::=6p 
L ~ 
~::~'~'J 
O'lOD/IIUN 
~~: 
O~OOM'H 


CATHODE 
END 
IS DENOTED 


lllMIH510HS.o.II 
,,,,,NCHIS 
BY COLOR 
BAND 
NOli .••.,,_ 
THnlONI lllA"""' 
Of (UH U"'D'I Vf<C)NlIOtUD 


Working 
Peak 
Reverse Voltage 
. 


Continuous 
Power 
Dissipation 
at (or below) 
25°C 
Free-Air 


Temperature 
(See Nate 
1) . 


Storage Temperature 
Range 
. 


Lead Temperature 
1/16 
Inch from 
Case for 
10 Seconds 


.500mW 


~5·C 
la 200·C 


300·C 


PARAMETER 
TEST CONDITIONS 
lN4606 
lN4601 
lN4608 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VI'" 
Reverse Breakdown 
Voltage 
I, = 100 p.A 
85 
85 
85 
V 


V, - 
50 V 
0.1 
0.1 
0.1 
p.A 


I, 
Stalic Reverse Current 
V, - 
70 V 
0.25 
0.25 
0.25 
p.A 


V, - 
50 V, 
T, - 
100·( 
25 
25 
25 
I"A 
I, = 0.1 mA 
0.43 
0.55 
0.39 
0.50 
0.39 
0.49 
V 
I, = 1 mA 
0.54 
0.66 
0.50 
0.61 
0.50 
0.60 
V 


I, = 10 mA 
0.65 
0.77 
0.61 
0.72 
0.61 
0.71 
V 


I, = 50 mA, 
See Note 2 
0.74 
0.86 
V 


I, - 
100 mA, See Nole 2 
0.79 
0.92 
0.74 
0.87 
0.74 
0.85 
V 


V, 
5101;' Forward Voltage 
I, - 
200 mA, 5ee Nole 2 
0.86 
1.0 
V 


I, = 250 mA, See Nole 2 
1.1 
0.81 
0.9S 
0.81 
0.93 
V 


I, = 350 mA, See Nole 2 
1.0 
0.84 
0.96 
V 


I, = 400 mA, See Nale 2 
1.1 
V 


I, = 450 mA, See Nole 2 
1.0 
V 


I, = 500 mA, See Note 2 
1.1 
V 


(T 
Totol Capacitance 
V, - 
0, 
f - 
1 MHz 
2.5 
4 
4 
pF • 


• 


TYPES 1N4606 THRU 1N4608 
SILICON 
SWITCHING 
DIODES 


TEST CONDITIONS 
lN4606 
lN4607 
lN4608 
UNIT 
PARAMETER 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
I, - 
10 mA, I'M - 
1 mA, 
6 
ns 
i" = 0,1 mA, R,= 100 n, See figure 1 
I, - 
I'M - 
10 mA to 200 mA, 
4 
n. 
i" = 0.1 I" R,= 100 n, See figure 2 


trr 
Reverse Recovery 
Time 
I, = I'M = 200 mA to 400 mA, 
6 
n. 
i" = 0.1 I" R, = 100 n, See figure 2 
I, - 
10 mA, I'M - 
10 mA, 
10 
10 
n. 
i" = 1 mA, R, = 100 n, See figure 1 
I, - 
500 mA, I'M - 
SOOmA, 
15 
15 
n. 
i" = 50 mA, R,= 100 n, See Figure 2 


0Lj 
]Jr- 
-0-" 
. 


- 
- 
In 


I 


I 
I 


IRM -+ 
: 
•.•• t•• ~ 


OUTPUT 
CURRENT 
WAVEFORM 


O~ 


INPUT 
VOLTAGE 
WAVEFORM 


FOR 
HIGH-CURRENT 
TEST CIRCUIT 


fiGURE 
3 - 
WAVEFORMS 


HOTES 
I. 
Inpu. 
pulsu 
ort 
lI"pplitd 
b)' generotors 
wilh 
the lollowing 
dloro(lefisliu 


fiGURE 
l10ut 
= 
50 n. Ir $ O.S ns, lp = 
100 
ns 


FIGURE 
2 
lout = 
SO!!.', 
$ 
O.Sns,.p 
= 
90nl 


2 
Output 
wonlarml 
o,e 
~iewed 
on on osciltoHope 
wilh 
the following 
charocteristics 
" 
~ 
D.' 
ns, 
Iin = 
SO n. 


TYPES T1021A THRU T1026A. T1029A. 
T1030A. 


TI0121 THRU T10126. TI0129 
THRU TI0134 
SILICON DIODE ARRAYS 


For Application 
With 


• 
Magnetic 
Cores 
• 
Plated-Wire 
Memories 


• 
Thin-Film 
Memories 
• 
Decoding 
or Encoding 
Applications 


For Use In 


• 
Airborne 
Compute"rs 


• 
Industrial 
Computers 


• 
Military 
Computers 


• 
Peripheral 
Equipment 


These diode arrays are multiple diode junctions fabricated by a planar processand mounted in integrated circuit 


packages for 
use in high-current, 
fast-switching 
core-driver 
applications. 
These arrays 
offer 
many 
of 
the advantages 
of 
integrated 
circuits 
such as high-density 
packaging and improved 
reliability_ These advantages 
result from such factors as 
fewer 
connections, 
more 
uniform 
device 
parameters, 
smaller 
size, 
less weight, 
fewer 
glass-ta-metal 
seals, and the 
elimination 
of pressure contacts 
and whiskers. 


FLAT PACKAGE 
DUAL·IN-LINE PACKAGE 


TOTAL 
TOTAL 
EACH DIODE 
EACH DIODE 
DEVICE 
DEVICE 


a·DIODE ARRAYS (COMMONCATHODE) 
TID21A 
TID22A 
TID121 
TlD122 


a-DIODE ARRAYS (COMMONANODE) 
TID123 
UNIT 
TID23A 
TID24A 
TlD124 
ALL 
ALL 
16-DIODE ARRAYS 
TID25A 
TID26A 
TlDl25 
TlD126 
TYPES 
TYPES 
DUAL 10-DIODE ARRAYS 
TID29A 
TID30A 
TIDl29 
TID130 
DUAL a-DIODE ARRAYS 
TlD131 
TID132 
TlD133 
TlDl34 


Peak 
Rp.verse 
Voltage 
(See 
Note 
11 
60 
40 
60 
40 
V 


Steady-State 
Reverse Voltage, VA 
40 
25 
40 
25 
V 


Peak Forward Current at (or below) 
500t 
500+ 
2SoC Free-Air Temperature 
(See Note 1) 
mA 


Continuous 
Forward Current at (or below) 


300- 
400~ 
25"C Free-Air Temperature 
mA 


Continuous 
Power Dissipation 
at lor below) 
5000 
6000 
mW 
25"C Free-Air Temperature 


Operating 
Free-Air Temperature 
Range 
-65 
to 150 
-65 
to 125 
°c 
Storage Temperature 
Range 
-65 
to 200 
-65 
to 150 
"c 


Lead Temperature 
1/16 Inch from Case for 10 Seconds 
300 
260 
·C 


NOTE 
1: 
Thlase values 
apply 
for tw -;;;100 JJ.s,dutY cycle" 
20%. 


tDera.e 
linearly 
to 150"C 
free-air 
temperature 
at the rate of 4 mAl 
C. 


+Derate 
linearly 
to 125"C 
free-air 
temperature 
at the rate of 5 mAl 
C. 


§Derate 
linearly 
to 150 
C free·air 
temperature 
at the rate of 2.4 mA/C. 


~ Derate 
linearly 
to 125"C 
free-air 
temperature 
at the rate 
of 4 mA/'C. 


">Derate linearly 
to 1S0"'C free air temperature 
at the rate 
of 4 mW/'C. 


r.Oerete 
linearly 
to 
12S"C 
free-air 
temperature 
at the rate of 6 mW/"C. 
• 


• 


TYPES T1021A THRU T1026A, T1029A, 
T1030A, 
TI0121 THRU T10126, TI0129 
THRU TI0134 
SILICON DIODE ARRAYS 


TI 021 A, TID22A 
8·DIODE 
ARRAY 
(COMMON 
CATHODE) 
lO-PIN 
PACKAGE 


TlD121, 
TID122 
8-DIODE 
ARRAY 
(COMMON 
CATHODE) 


14-PIN 
PACKAGE 


TID23A, TID24A 


8-DIODE 
ARRAY 
(COMMON 
ANODE) 


10-PIN 
PACKAGE 


TID123. 
TID124 
8-DIODE 
ARRAY 
(COMMON 
ANODE) 


14-PIN 
PACKAGE 


TID25A, 
TID26A 


16-DIODE 
ARRAY 
lo-PIN 
PACKAGE 


TID29A, 
TlD30A 
DUAL 
lo-DIODE 
ARRAY 
14-PIN 
PACKAGE 


T1D129, 
TI0130 
DUAL 
lo-DIODE 
ARRAY 


14-PIN 
PACKAGE 


TID131, 
TID132 
DUAL 
8-DIODE 
ARRAY 
14-PIN 
PACKAGE 


TlD133, 
TID134 
DUAL 
8-DIODE 
ARRAY 
14-PIN 
PACKAGE 
"ff[ 
0@ No internal connection 
"ff[ 
G)@ 
No internal connection 


TYPES T1021A THRU T1D26A. T1029A. 
T1030A. 
TI0121 THRU T10126. TI0129 THRU TI0134 
SILICON DIODE ARRAYS 


T1D23A 
TID24A 


TID25A 
TID26A 


TID29A 
TID30A 


TID21A 
TID22A 
TID123 
TID124 
PARAMETER 
TEST CONDITIONS 
UNIT 


T1D121 
TID122 
T1D125 
TID126 


TID129 
T1D130 


TID131 
TID132 


TID133 
TID134 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


VIBRI 
Reverse Breakdown 
Voltage 
IR = 10"A, 
See Note 2 
60 
40 
60 
40 
V 


VR 
40 V, 
See Note 4 
0.1 
0.1 
"A 
IR 
Static 
Reverse Current 
0.1 
"A 
VR-25V, 
See Note 4 
0.1 


VF 
Static 
Forward 
Voltage 
IF -100mA 
1 
1.1 
1 
1.1 
V 


YF 
Instantaneous 
Forward 
Voltage 
IF - 500 mA, 
See Note 5 
1.3 
1.5 
1.3 
1.5 
V 


VFM 
Peak Forward 
Voltage 
IF 
500mA. 
See Note 6 
5 
5 
5 
5 
V 


CT 
Total Capacitancet 
VR - 0, 
f= 
1 MHz 
4 
4 
B 
B 
pF 


ALL TYPES 


PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
MAX 


IR 
Static 
Reverse Current 
VR - rated 
VA, 
See Note 7 
10 
"A 
VF 
Static Forward Voltage 
IF - 25 mA, 
See Note 7 
1 
V 


ALL TYPES 


PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 


'f< 
Forward 
Recovery 
Time 
IF = 500 mA, 
See Figure 3 
40 
ns 


IF - 200 mA, 
IRM - 200 mA, 


'rr 
Reverse 
Recovery 
Time 
RL= lOOn, 
irr = 20 mA, 
20 
ns 


See Figure 4 


NOTES: 
2. 
This 
parameter 
must 
be measured 
using 
pulse 
techniques. 
tw "" 100 
/.is, duty 
cycle < 20%. 


3. 
Test conditions 
and limits 
apply 
separately to each of the diodes. The diodes not under test are open-circuited 
during 
the 


measurement of these characteristics 
except for the measurement of I R on arrays having both common-cathode 
and common- 


anode diodes (see Figures 1 and 2). 


4. 
For arrays having both 
common-anode 
and common-cathode 
diodes see Figures 1 and 2, Parameter Measurement Information 


section. 


5. This parameter is measured using pulse techniques. tw = 300 ~s, duty cycle <; 2%. Read time is 90 ~s from the leading edge of the 


pulse. 


6. 
The initial 
instantaneous value is measured using pulse techniques. tw• 
150 ns, duty 
cycle <; 2%. pulse rise time <; 10 ns. The 


total capacitance shunting the diode is 19 pF maximum and the equipment bandwidth 
is 80 MHz. 


7. 
These parameters are measured with 
each of the other diodes in the section conducting 
25 mA forward 
current. 
Elich diode is 
individually 
tested after the device reaches operating thermal equilibrium. 
Test conditions 
apply separately to common-anode and 


common·cathode 
sections. 


tCT 
is the 
total 
pin-to-pin 
capacitance measured across any of the diodes. For arrays having both 
common-anode 
and common-cathode 


sections, the interaction 
of the other diodes cannot easily be separated out unless three-terminal 
guarded measurement techniques are used. 


The actual capacitance of a single isolated diode will 
typically 
be 30% of the measured pin-to-pin value for the common-cathode 
diodes, and 


75% of the measured value for the common-anode diodes. 
• 


• 


TYPES T1021A THRU T1026A, T1D29A, T1D30A, 
TI0121 THRU T10126. TI0129 THRU TI0134 
SILICON DIODE ARRAYS 


When 
measuring 
the 
reverse 
current 
of 
an 
individual 
diode 
of 
a 
device 
having 
both 
common-anode 
and 
common·cathode 
sections, the current 
meter must be placed so that the shunt current 
through the other diodes is 


bypassed 
around 
the 
meter. To obtain 
accurate 
readings, 
the voltage drop 
across the current 
meter 
must be less than 
10 mV. 
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TYPES T1021A THRU T1026A. T1029A. 
T1030A. 


TI0121 THRU T10126. TI0129 
THRU 110134 


SILICON DIODE ARRAYS 


I 
I 
I 
I 
I 
I 


IRM 
--, 


FIGURE 4-REVERSE 
RECOVERY 
TIME 


NOTES: 
c. 
The input 
pulse is supplied 
by a generator with 
the following 
characteristics: tf 
0;;; 
1 os, Zout 
= 50 n, tw 
= 200 os, duty 


cycle" 
1%. 
d. 
The output 
waveform 
is monitored 
on an oscilloscope with the following 
characteristics: 
tr" 
0.4 ns, Rio = 50 n. 


TYPICAL 
CHARACTERISTICS 


FORWARD CONDUCTION 
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TYPES T1021A THRU T1D26A. T1D29A. T1030A. 
T10121 THRU T10126. Tl0129 
THRU TI004 
SILICON DIODE ARRAYS 


F flat packages 


These 
hermetic 
packages 
feature 
glass-to-metal 
seals and welded 
construction 
in 10-pin and 
14-pin 
configurations. 


Package body and leads are gold-plated 
F·15t 
glass-sealing alloy. Approximate 
weight is 0.1 gram. All external 
surfaces 
are metallic. 
Devices are shipped 
mounted 
in a Mech·Pak carrier. 
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N plastic dual-in-line 
package 


The compound 
used to mold the dual·in·line 
package 
will withstand 
soldering 
temperature 
with no deformation 
and 


circuit 
performance 
characteristics 
remain 
stable 
when 
operated 
in high-humidity 
conditions. 
These 
packages 
are 


intended 
for 
insertion 
in mounting-hole 
rows on 0.300·inch 
centers. 
Once the 
leads are compressed 
to 0.300-inch 


separation 
and 
inserted, 
sufficient 
tension 
is provided 
to 
secure 
the 
package 
in the 
board 
during 
soldering. 
The 
silver· plated leads require 
no additional 
cleaning or processing 
when used in soldered 
assembly. 


TI0121. T10122. T10123. TI0124, T10125, T10126. TI0129, TI0130, TI0133. TI0134 
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CNANGES 
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TIME 


IN 
ORDER 
TO 
IMPROVE 
OEIIGN 
AND 
TO SUPPLY m BEST PRODUCT 
POIIIBLE. 


TYPES T10135, T10136. TI0139 THRU TI0144 
SILICON DIODE ARRAYS 


• 
Magnetic Cores 


• 
Thin-Film 
Memories 


For Application 
With 


• 
Plated·Wire Memories 


• 
Decoding or Encoding 
Applications 


For Use In 


• 
Military Computers 


• 
Peripheral 
Equipment 


• 
Airborne 
Computers 


• 
Industrial 
Computers 


These diode arrays are multiple diode junctions fabricated by a planar processand mounted in integrated circuit 


packages 
for 
use in 
logic 
and 
core-driver 
applications. 
These 
arrays 
offer 
many 
of the advantages 
of integrated 
circuits 


such 
as high-density 
packaging 
and improved 
reliability. 
These 
advantages 
result 
from 
such 
factors 
as fewer 
connections, 


more 
uniform 
device 
parameters, 
smaller 
size, 
less weight, 
fewer 
glass-ta-metal 
seals, and 
the 
elimination 
of 
pressure 
contacts and whiskers. 


These arrays are available in heremtically 
sealed welded flat packages (F) or in dual-in·line 
plastic packages 
(Nl. 


absolute 
maximum 
ratings at 25°C free'air 
temperature 
(unless otherwise 
noted) 


FLAT PACKAGE 
DUAL-IN-LiNE 
PACKAGE 


TOTAL 
TOTAL 
EACH DIODE 
EACH DIODE 
DEVICE 
DEVICE 


16-DIODE ARRAY 
T1D135N T1Dl36N 
UNIT 
7 INDEPENDENT DIODES 
TIDl39F 
TID140F 
ALL 
T1Dl39N 
TID140N 
ALL 


DUAL 4-DIODE ARRAY (COMMON CATHODE) 
T1D141F T1D142F 
TYPES 
TID141N 
TID142N 
TYPES 


DUAL 4-DIODE ARRAY (COMMON ANODE) 
TID143F 
TIDl44F 
T1D143N TIDl44N 


Peak 
Reverse 
Voltage 
(See Note 
1) 
60 
40 
60 
40 
V 


Steady-State 
Reverse 
Voltage, 
VR 
40 
20 
40 
20 
V 


Continuous 
Forward 
Current 
at (or below) 
300t 
400t 
mA 
25°C 
Free-Air 
Temperature 
(See 
Note 
2) 


Peak 
Forward 
Current 
at (or 
below) 
500§ 
500~ 
mA 
25°C 
Free-Air 
Temperature 
(See 
Notes 
1 and 
2) 
11' 
1 
1 


Peak 
Surge 
Current 
(See 
Note 
2) 
I 1~, 
A 
2 
2 


Continuous 
Power 
Dissipation 
at 
(or below) 
5000 
6000 
mW 


25°C 
Free-Air 
Temperature 


Operating 
Free-Air 
Temperature 
Range 
-65 
to 
150 
-65 
to 
125 
°c 


Storage 
Temperature 
Range 
-65 
to 200 
-65 
to 
150 
°c 


Lead 
Temperature 
1/161nch 
from 
Case 
for 
10 Seconds 
300 
260 
°c 


NOTES: 
1. 
These 
values 
apply 
for 
tw <: 100J.l.s, duty 
cycle" 
20%. 
• 


2. 
These 
values 
apply 
for 
the 
sp'ecified 
square-wave 
pulse 
with 
the 
device 
at nonoperating 
thermal 
equilibrium 
immediately 
prior 
to 
I 


the 
surge. 
t Derate 
linearly 
to 
150°C 
free-air 
temperature 
at the 
rate 
of 2.4 
mA/oC_ 


:I:Derate 
linearly 
to 
125°C 
free-air 
temperature 
~t the 
rate 
of 4 mA/oC. 


§ Derate 
linearly 
to 150°C 
free-air 
temperature 
at the 
rate 
of 4 mA/oC. 


11Derate 
linearly 
to 
125°C 
free-air 
temperature 
at the 
rate 
of 5 mA/oC. 


0Derate 
linearly 
to 
150°C 
free-air 
temperature 
at the 
rate 
of 4 mW/oC. 


DDerate 
linearly 
to 
125°C 
free-air 
temperature 
at the 
rate 
of 6 mW/oC. 


• 


TYPES T10135. T10136. TI0139 THRU TlOl44 
SILICON DIODE ARRAYS 


TI D 135 and TI D 136 diode 
arrays are available 
in the 


plastic 
dual-in-line 
package 
(outline 
N) and 
TID139 


through 
TID144 
diode arrays are available 
in both 
the 


N 
package 
and 
the 
hermetically 
sealed 
metal 
flat 


package 
(outline 
FI_ Orders 
for 
these 
arrays 
should 


include 
the package outline 
letter 
(F or NI at the end 


of the type 
number. 


TID139F. 
T1D140F 


7 INDEPENDENT 
DIODES 


14-PIN 
PACKAGE 
HHIH 


TID141 
F. TID142F 


DUAL 
4-DIDDE 
ARRAY 
(COMMON 
CATHODE) 


10-PIN 
PACKAGE 
~mro 
IIJI 
6 
7 
8 
9 


T1D143F. 
TID144F 


DUAL 
4·DIDDE 
ARRAY 
(COMMON 
ANODE! 


10-PIN 
PACKAGE 
1ffi~ 


2 
3 
4 
S III I 


T1D135N. 
TID136N 


16-DIODE 
ARRAY 


14-PIN 
PACKAGE 


TID139N. 
TID140N 


7 INDEPENDENT 
DIDOES 


14-PIN 
PACKAGE 
BIHB 


T1D141N. 
TID142N 


DUAL 
4-DIODE 
ARRAY 
(COMMON 
CATHODE! 


14·PIN 
PACKAG 
E 
~rrrre 
I~IIII~I 
o@ @@ 
No internal connection 


TID143N. 
T1D144N 


DUAL 
4-DIODE 
ARRAY 
(COMMON 
ANODE) 


14-PIN 
PACKAGE 
lffinn-e 


2 
3 
5 
7 JIII 
CD@ @ @ No internal connection 


TYPES T10135. T10136. 110139 THRU TI0144 
SILICON DIODE ARRAYS 


electrical characteristics 
at 25° C free-air temperature 


single-diode operation 
(see note 3) 


TID139 
TlD140 
TID135 
TID136 


PARAMETER 
TEST 
CONDITIONS 
TID141 
TlD142 
TID143 
TID144 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


V(BR) 
Reverse 
Breakdown 
Voltage 
lR'" 
10,.,A 
60 
40 
60 
40 
V 


VR" 
40 V 
100 
100 
nA 


VR-40V. 
TA-12s"C 
100 
100 
#A 


IR 
Static 
Reverse Current 
See Note 4 
VR" 
20 V 
50 
50 
nA 


VR 
- 
20 V. 
TA-125°C 
50 
50 
#A 


IF 
lOmA 
1 
1 
VF 
Static Forward Voltage 
V 


IF-l00mA 
1 
1.3 
1 
1.3 


VF 
Instantaneous 
Forward 
Voltage 
IF - 500 mA, 
See Note 5 
1.3 
1.3 
V 


VFM 
Peak Forward 
Voltage 
IF - 500 mA, 
See Note 6 
5 
5 
V 


CT 
Total Capacitance 
VR" 
O. 
f - 
1 MHz 
4 
4 
8 
8 
pF 


ALL 


PARAMETER 
TEST 
CONDITIONS 
TYPES 
UNIT 


MIN 
MAX 


IR 
Static 
Reverse 
Current 
VR '" rated 
VR. 
See Note 7 
10 
#A 


VF 
Static Forward Voltage 
IF'" 
25mA, 
See Note 7 
1 
V 


TID139 
TID140 
TlD135 
TlD136 


PARAMETER 
TEST 
CONDITIONS 
TID141 
TID142 
TID143 
TlD144 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


IF'" SOmA. 
See Figure 
3 
20 
20 
tff 
Forward 
Recovery 
Time 


IF - 
500 mA, 
See Figure 
3 
40 
40 
n, 


IF-lOrnA, 
IRM 
- 
lOrnA, 
RL-100n. 
6 
6 


Reverse 
Recovery 
Time 
irr'" 
1 mA. 
See Figure 
4 
tf( 
IF - 200mA. 
IRM 
- 200 mA. 
RL 
- 
100 n. 


n, 


20 
20 


ifr = 20mA. 
See Figure 4 


NOTES: 
J. 
Test 
conditions 
and 
limits 
apply 
separately 
to 
each 
of the diodes. The diodes not 
under test are open·circuited 
during 
the 
measurement 
of 
these 
characteristics 
e,.;cept for 
the 
measurement 
of 
I R on 
arrays 
having 
both 
common-cathode 
and 


common-anode diodes (see Figures 1 and 2l. 


4. 
For arrays having both 
common-anode 
and common-cathode 
diodes see Figures 1 and 2. Parameter Measurement Information 
section. 


5. 
This parameter is measured using pulse techniques. tw 
oK 300 JJ.s,duty cycle" 
2%. Read time is 90 JJ.sfrom the leading edge of the 
pulse. 


6. 
The initial 
instantaneous value is measured using pulse techniques. tw • 
150 ns. duty 
cycle" 
2%. pulse rise time" 
10 ns. The 
total capacitance shunting the diode is 19 pF ma,.;imum and the equipment bandwidth 
is 80 MHz. 


7. These parameters are measured with 
each of the other diodes in the section simultaneously 
conducting 
25 mA forward current. 


Each diode 'is individually 
tested after 
the device reaches operating 
thermal 
equilibrium. 
Test conditions 
apply 
separately 
to 
__ 


common-anode and common-cathode 
sections. 


f CT is the 
total 
pin-to-pin 
capacitance measured across any of 
the diodes. For arrays having both 
common-anode 
and common-cathode 
sections, the interaction 
of the other diodes cannOt easily be separated out unless three-terminal 
guarded measurement techniques are used. 


The actual capacitance of a single isolated diode will 
typically 
be 30% of the measured pin-to·pin 
value for the common-cathode 
diodes. and 
75% of the measured vatue for the common-anode diodes. 


TYPES T10135. T10136. TI0139 THRU TI0144 
SILICON DIODE ARRAYS 


When 
measuring 
the 
reverse 
current 
of 
an 
individual 
diode 
of 
a 
device 
having 
both 
common-anode 
and 
common-cathode 
sections, 
the current 
meter 
must 
be placed 
so that 
the shunt 
current 
through 
the other 
diodes 
is 


bypassed 
around 
the meter. 
To obtain 
accurate 
readings, 
the voltage drop 
across the current 
meter 
must be less than 


10mV. 
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Adjust 
for 


specified 
IF 
l-----~O 
OUTPUT 
I 
D.U.T 


• 
NOTES: 
a. 
The 
input 
pulse 
is supplied 
by 
a 
generator 
with 
tne 
following 
characteristics: 
Ir" 
15n5, 
Zout"'50n. 
Iw'" 
150n5, 
duty 
cycle" 
2%. 


b. 
The output 
waveform is monitored 
on an oscilloscope with the following 
characteristics: 
tr C;4.5 ns. Rin ;> 1 Mn. Gin" 
5 pF 


TYPES 110135. 110136. 110139 1HRU 110144 
SILICON 
DIODE ARRAYS 


PARAMETER 
MEASUREMENT 
INFORMATION 
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for 
specified 
IF 


0.001 
/-IF 
Adjust 
for 


specified 
lAM 


~ 
... 


I 
I 
I 
I 
I 


lAM 
- 
- 
~ 
l..----.-----.- 
i 
r 
, 
---------J 


OUTPUT 
CURRENT 
WAVEFORM 


NOTES: 
c. 
The 
input 
pulse 
is supplied 
by 
a 
generator 
with 
the 
following 
characteristics: 
tf ~ 1 ns, Zout 
= 50 n. 
tw 
= 200 ns, duty 
cycle 
'Ii; 1%. 


d. 
The output 
waveform 
is monitored 
on an oscilloscope with the following 
characteristics: 
tf 
" 
0.4 "S. Ai" 
= 50 n. 


VF-lnstantaneous 
Forward 
Voltage-V 


FIGURE 
5 
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<{ 
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E.!. 
• 40 
c~ 
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U 
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"E 
~ 
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(; 
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004 


See Note 5 
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-150°C 
/ 
ITA 
= -55°C 


TA 1- 25°f 


I 
I 
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/ 
/ 
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0.1' 
o 
0.2 
004 
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0.8 


VF-Instantaneous 
Forward 
Voltage-V 


FIGURE 
6 
II 


TYPES 110135. 110136. 110139 1HRU 110144 
SILICON 
DIODE 
ARRAYS 


These 
hermetic 
packages 
feature 
glass-ta-metal 
seals and welded 
construction 
in 10-pin and 
14·pin configurations. 


Package body 
and leads are gold-plated 
F-15+ glass-sealing alloy. Approximate 
weight is 0.1 gram. All external 
surfaces 
are metallic. 
Devices are shipped 
mounted 
in a Mech·Pak carrier. 


NOTES: 
3. All dimensions in inches. 


b. 
Lead centertines 
are located 
within 
:to.OOS of their 
true 
positions 


relative to body centerlines. 
This is measured along lines located 


within 
0.030 from (and parallel to) the sides of the package. 


c. 
Not applicable in Mech·Pak carrier 


The compound 
used to mold the duaHn-line 
packages will 
withstand 
soldering 
temperature 
with 
no deformation 
and 
circuit 
performance 
characteristics 
remain 
stable 
when 
operated 
in high·humidity 
conditions. 
These 
packages 
are 


intended 
for 
insertion 
in mounting-hole 
rows on O.300-inch 
centers. 
Once the 
leads are compressed 
to O.300-inch 
separation 
and 
inserted, 
slJfficient 
tension 
is provided 
to 
secure 
the 
package 
in the 
board 
during 
soldering. 
The 


silver-plated 
leads require no additional 
cleaning or processing 
when used in soldered 
assembly. 


--1 
~0_010MAlI.l"PL.4ClS 


, 
''''MM~I 
0.200MU 
......i-- 


DUSt MIH 
' 
~:~.:c: 
b+++ffi 


0011.t.OOD3 
o_on 
'.••••.••. 
ClS 


.to_020 


t 
•ouw 
-"'-W-'-ONG-·-.-.,oo-,,- 


(S•• N_.1 


• 
Fall, 
WI,h;n 
JEDEC 
TO-"6 
ana 
MO-001 
AA 
Q;men,;on, 


NOTES: 
a. 
The 
true-position 
pin 
spacing 
is 0.100 
between 
center 
tines. 
Each 


pin 
centerline 
is 
located 
within 
.to.Ol0 
of 
its 
true 
longitudinal 


position. 


b. 
All dimensions 
are in inches 
unless 
otherwise 
noted. 


TYPES TIV306. TIV307. TIV30B 


SILICON VOLTAGE-VARIABLE-CAPACITANCE 
DIODES 


AFC TUNING DIODES 
(Replaces TIV300 and TIV301) 


• 
Small Size, Double-Plug Construction 


• 
Extremely Stable and Reliable 


Double-plug 
construction 
affords 
integral 
positive 
contact 
by 
means of 
a thermal 
compression 
bond. 
Moisture-free 
stabil ity 
is ensured 
through 
hermetic 
sealing. The coefficients 
of thermal 
expansion 
of the glass case and the dumet 
plugs are closely matched 
to allow extreme 
temperature 
excursions. 
Hot-solder-dipped 
leads are standard. 


'~"OO~L 
''''''n 
±",...J 
UENOII 
osoo 
M'N 


absolute 
maximum 
ratings 
at 
25°C free~air 
temperature 
(unless otherwise 
noted) 


Peak Reverse Voltage 
. 


Continuous 
Device Dissipation 
at (or below) 
25°C 
Free-Air 
Temperature 
(See 
Note 
1) 


Operating 
Free-Air 
Temperature 
Range 


Storage 
Temperature 
Range. 


250 mW 


-65·( 
10 150·( 


_65·( 
to 200·( 


PARAMETER 
TEST CONDITIONS 
TIV306 
TIV307 
TIV308 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


V1"1 
Breakdown 
Valtag. 
I, - 
100 I'A 
20 
20 
20 
V 


I, 
Reverse Current 
V, 
- 
15 V 
50 
50 
50 
nA 


(I 
Total (apocitance 
V, - 
4 V, 
f - 
1 MHz 
5 
9 
7 
11 
9 
14 
pF 


Q 
Figure of Merit INot. 
2) 
V, - 
4 V, 
1- 
50 MHz 
200 
200 
200 


(I, 
(apacitance 
Ratio 
V, = 1 V, 
V, = 12 V, 
f = 1 MHz 
2.2 
2.3 
2.4 
cr; 


NOTES: 
I. 
Derale 
linea.ly 
to 
lSOO( 
free-oi, 
lemperolure. 
at 
the 
rote 
01 2 mW/deg. 


2. 
Figule 
of Merit, 
O. is defined 
by 
the 
equation 
Q = _'_ 
where 
'1 is 
Equivalent 
Se,ies 
Resislan,e, 
os 
meaSIJled 
an 
a 
Boonlon 
IF 
Admillance 
Bridge, 
Model 
27rfC,fl 
• 


a 


Pro-electron 
Diodes 


• 


• 


BA 128 
EPITAXIAL SILICON DIODE 


CATHODE 
END IS 


OENOTED 
BY 


BROAD 
COLOUR 


BAND 


.~ 
L 
25.4MIN 


~2LE:DS 


, 
I 
.- 
I 
O'64MA~ 
, 
••. 
Se. 
Note 
...• 1__ 
3.94~ 
25.4M 


3.68 


Working Inverse 
Voltage 
...........•......•....•......•................•......... 
SO V 
Average 
Rectified 
Forward 
Current 
. • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 
100 mA 
Forward 
Current 
Steady 
State 
D.C. 
. . . . • . . . . . . . . . . . • . . . . . . . . . . . . .. 
ISO mA 
Recurrent 
Peak Forward 
Current 
... 
. . . . . . . . . . . . . . 
. . . . . . . . . . . • . . . . . . . 
300 mA 
Peak Forward 
Surge Current 
(1.0 Sec. Pulse Width) 
. . . . . . • . . . . • . . . . . . • . . . .• . • . 
1.000 mA 
Peak Forward 
Surge Current 
(1.0IlSec. 
Pulse Width) 
...•......•..•.•....•....•.•........ 
4.000 
mA 


Power 
Dissipation 
. . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . • . . . . 
350 
mW 
Power Dissipation 
at 100°' Ambient 
Temperature. 
. . . . . • . . . . . . . . . . . • . . . . . . • . . . . • . . . . . . . 
90 mW 
Operating 
Temperature. 
Ambient 
...............•...........•.. 
-6SoC 
to 12SoC 
Storage Temperature. 
Ambient 
...............................•... 
•....•.•. 
-6SoC 
to 12SoC 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNITS 


VF 
Forward 
Voltage 
IF = 50 mA (See Note 1) 
0.73 
1.00 
V 


VF 
Forward Voltage 
IF = 10 mA 
(See Note 
1) 
0.63 
0.79 
V 


VF 
ForVloerd 
Voltage 
IF =1.0 
mA 
0.51 
0.64 
V 


VF 
Forward 
Voltage 
IF =0.1 
mA 
0.40 
0.52 
V 


'A 
Reverse 
Current 
VA=50V 
100 
nA 


'A 
Reverse 
Current 
VA =50 
V 
T = 100°C 
100 
JiA 


VI8A) 
Breakdown 
Voltage 
'A=100JiA 
75 
V • 


• 


IA 128 
EPITAXIAL SILICON DIODE 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNITS 


IF:;:::JOmA,IA= 
JOmA. 
t" 
Reverse 
Recovery 
Time 
RL = 75 ohms, Recovery to 1 mA 
5.0 
os 


e" 
Capacitance 
VR=OV.f='MHz 
5.0 
pF 


.!!- 


I 


~ 
10 
..- 
~~ 
c 
• 
~ b 
~ Z 1.0 
U : 
"'"~- 
(t 
0.1 


2.0. 
uc 
1.6 
~I 
1.2 
u 
c 
0 
~ 


0.8 


0,4 


0 


0.1 
1.0 


Reverse Voltage 
- 
VR 
.•95" 
Confidence 


FI RWARO CURRENT DERATING CURV 


IF 
I 
"' 
- 
IF(AV) 
"'" 
~ 
...•.• 


.....•... 
""- 
....••.... ~ 
~ 


140 


120 


100 


80 


60 


40 


20 
o 
-66 


c 
~ 
u 
&, 
0.01 
i 
.J 
0.001 
; 


~ 
0.0001 


mA 
200 
lOa 
.!!- 


I: 
~ 
-;: 
10 
~. 
c 
~ 
• 
0 
t z 
a : 1.0 
'E~ 
~ 
~ 
0.1 


BA 130 


EPITAXIAL SILICON DIODE 


CATHODE 
ENO 
IS 


DENOTED 
BY COLOR 


BAND 


l'OOMIN 1- 


absolute 
maximum 
ratings at 25°C ambient 
temperature 
(unless otherwise 
noted) 


Working Inverse Voltage 
......................................................•.... 
25 V 
Average Rectified 
Forward 
Current 
.. 
. . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . • . . . . • . . . . .. 
75 mA 
Forward 
Current 
Steady State 
D.C. 
................•.•..•............... 
. • . . . . . . . . .. 
115 mA 
Recurrent 
Peak Forward 
Current. 
. . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . • . . . . • . . . .. 
225 mA 


Peak Forward 
Surge Current 
(1.0 Sec. Pulse Width) 
..........•................•....•.... 
1.000 mA 
Peak Forward 
Surge Current 
(1.0 J./Sec. Pulse Width) 
.........•................•......... 
4.000 mA 


Power Dissipation 
................................•................•.......... 
250 mW 
Power Dissipation 
at 100°C Ambient 
Temperature 
.•.........•................•........... 
60 mW 
Operating 
Temperature. 
Ambient 
.................•....•.•....•....•....•.... 
-65°C 
to 125°C 


Storage Temperature, 
Ambient 
........................................•.... 
_65°C 
to 125°C 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNITS 


VF 
Forward 
Voltage 
IF = 
10 mA 
(See Note 
1) 
0.69 
1.00 
V 


VF 
Forward 
Voltage 
'F~ 
1 mA 
0.56 
0.7' 
V 


VF 
Forward 
Voltage 
IF = 
0.1 
mA 
0.45 
0.50 
V 


VF 
Forward 
Voltage 
IF = 
0.01 mA 
0.34 
0.47 
V 


'R 
Reverse 
Current 
VR = 25 V 
100 
nA 


'R 
Reverse Current 
VR =25 
V 
T = 100°C 
100 
J.lA 


V(SRI 
Breakdown 
Voltage 


'R 
=5J.lA 
35 
V •• 


• 


BA 130 


EPITAXIAL SILICON 
DIODE 


PARAMETER 
TEST CON01TI ONS 
MIN 
MAX 
UNITS 


IF=10mA,IR=10mA, 
t" 
Reverse 
Recovery 
Time 
A L = ,00 
Ohms, 
Recovery 
to 1 mA 
4.0 
ns 


Cd 
Capacitance 
VA=OV,f=lMHz 
2.0 
pF 


.! mA 
g 
200 
!100 
.:c 


10 
'Maximum 


1!,.. 


0 
1.0 
~ 
0 
" 
~ 


0.1 


u. 


o~, 
o. 
Qi 
..J 
5 


~ 
0.0001 


VARIATION 
OF JUNCTION CAPACITANCE 


ph 
WITH VA AT 1 MHz AT 25°C 


2.0 


VARIATION 
OF REVERSE CURRENT 


WITH TEMPERATURE 
AT VA = 
25 V 


0.00001 


-65 -60 
-20 
20 


Ambient 
Temperature 


.95% 
Confidence 


. 
g 
1.2 
~ 
.~ 


u 
0.8 
ooj 
0.4 


o 


0.1 
1.0 


Reverse Voltage 
- 
VA 


·95%'Confidence 


mA 
t: 120 
~ 
~ 100 
o 
"~ 
80 


~ 
60 


F9RWARD CURRENT DERATING CURVE 


IF 
"- 
- 
" 


IF(A 
V) 


"- 


...... 


" 


•.•..•.. 


~ 
"-~ 


-1l5 
0 
20 
40 
60 
80 
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120 
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BA 154 
GLASS PASSIVATED 
SILICON 
DIODE 
FOR GENERAL PURPOSE APPLICATION 


For Use in Television 
Circuits 
and For General 
Purpose 
Applications 


Encapsuled 
in the Popular 
Double 
Plug Construction 


Which Provides 
Integral 
Positive Contact 
by Means of a Thermal 
Compression 
Bond 


CASE OUTLINE 
1.90 
alA. 


L 
=..,+--~;'f~~ 


~"""""''''''''''''_"'''I 
O'64MA~ 
CATHOOEENOIS 
•.•• 
4- See Note 
DENOTED 
BY 
25.4MIN 
-+I+-- 
3.94=----+1~ 
25.4MI 
BAOAOCOLQUA 
3~8 
BAND 


Symbolisation: 
The diode is symbolised 
with one broad Bronw Band at the Cathode 
End. 
absolute 
maximum 
ratings at 25°C ambient 
temperature 


Continuous 
Reverse Voltage. 
. 
. . . . . . • . . • . . . 
. . . . . . . . . . . . . . . . . • . .. 
50 V 


Repetitive 
Peak Reverse Voltage. 
. 
. . . . • . . . . . . . . 
. . . . . . . • . 
50 V 
Average Forward 
Current 
(Averaging Time = 
20 ms) 
. . . . • • . • . . . . • . . • . • . . . . . . . • . . . . . . 
76 mA 


Continuous 
Forward 
Current 
. . 
. . . . . . . . . . 
. . . • . . • . . . . • . . . . . . 
115 mA 


Repetitive 
Peak ~orward 
Current. 
. . . . . . . . . 
. . . . . . • . . . . • . 
. . . • . . . . . . . • . . . . . .. 
225 mA 
Non-Repetitive 
Peak Forward 
Current 
1.0 Ils 
....•....•..•..•..•...........•............. 
2.0 A 
Non-Repetitive 
Peak Forward 
Current 
1.0 s 
. . . . . • . . . . . . . • . . • . . . . . . . . . . . . . . . . . . .. 
500 mA 
Operating 
Temperature 
Range 
. . . . . . . . . . . . . . . . . • . . . . • . . . . . . . • . . . .. 
-65°C 
to 175°C 


Storage 
Temperature 
. . . . . . • . . . . . . . . . . .. 
200°C 


electrical 
characteristics 
at 25"C case temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
TYP 
MAX 
UNIT 


IF-1.0mA 
0.6 
0.9 
VF 
Forward 
Voltage 
V 


IF -30 
mA 
0.9 
1.5 


VR = 10 V 
3.0 
100 


nA 


IR 
Reverse 
Current 
VA = 50 
V 
20 
500 


VR = 50 V. 
TA=150oC 
40 
J.lA 


VR = 0 V. 
f = 1.0 MHz 
1.5 
4.0 


Cd 
Ca'pacitance 
pF 
VR = 3 v. 
f = 1.0 MHz 
1.0 
3.0 


IF - 
10 mA, 
IA-1OmA 
t" 
Reverse Recovery Time 
Recovery 
to 1 mA 
120 
ns 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 
• 


BA 154 
GLASS PASSIVATED 
SILICON 
DIODE 
FOR GENERAL PURPOSE APPLICATION 


0.01 
0.3 
0.5 
0.7 
0.9 
1.1 
1.3 
1.5 1.6 


Forward 
Voltage 
Drop 
- 
VF 
- 
Volts 
"95 % Confidence 


0.01 ••••••••••••••••••••••• 
.&. ••••__ 
.••.•_ 
•••.•.__ 
••••••..•• 
0.2 0.3 
0.5 
0.7 
0.9 
1.1 
1.3 1.4 


Forward Voltage Drop - 
VF - 
Volts 


120 
mA 


100 


« 
80 
E 
I 
c 
60 
~~ 
t> 
40 
"!'~ 
<; 
20 
u. 


IF "" 
IFIAVi' 
""- 


'\ '\. 


....••, 
'\. 
, 
"~ 
o 
-55 
0 
20 
40 
60 
80 
100 
120 140 
160 


Ambient 
Temperature 
- 
°C 


3.2 
pF 


u. 
2.8 


<> 
I 
2.4 
~ 
2.0 


·u! 


1.6 


c 
1.2 
0• 


'g 
0.8 


oil 
0.4 


0 
0.1 


10 


i 


fJA 
1.0 


I 


~ 


0.1 


t> 
0.01 
j 
0.001 


...J 


1l 
0.0001 
~ 0.00001 
0:: 


40 


Ambient 
Temperature 
- 
°C 


*95 % Confidence 


BA 166 


GLASS PASSIVATED 
SILICON 
DIODE 


FOR GENERAL PURPOSE 
APPLICATION 
VLB n0181 - 
5e 
tember 1973 


The glass passivated silicon wafer is encased in a hermetically sealed glass package. High temperature bond between 


and leads ensures integral 
positive 
contact 
under 
extreme 
environmental 
conditions. 


Peak Reverse Voltage 
. . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . .. 
.. 
20 V 
Reverse Voltage 
.. 
. . . . . . . . . . . . . 
. . . . . . . . . . . . 
. 20 V 


Average 
Rectified 
Forward 
Current. 
. . . . . . . . . . • . . . . 
. 
50 
mA 


Operating 
Temperature 
Range. 
. . . . . . . . . . . . . . • . . . . . . . . . . . . 
. ......•..... 
-65°C 
to 150°C 
Storage Temperature 
Range 
.....................•....•...•.....•..•..•..... 
-65°C 
to 150°C 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 
• 


• 


BA 166 
GLASS PASSIVATED 
SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VISR) 
Breakdown 
Voltage 
IA =5J1A 
20 
V 


IA 
Reverse 
Current 
VA = 10 V, 
TA = 60°C 
1.5 
J1A 


VF 
Forward 
Voltage 
IF=lOmA 
1.4 
V 


C. 
Total 
Capacitance 
VA =0 
V, 
f = 1 MHz 
4 
pF 


~ 
1. 23.Band 


BA 166 
GLASS PASSIVATED 
SILICON 
DIODE 
FOR GENERAL PURPOSE APPLICATION 


P'ot =1 ITAI 
VF=IIIF); 
TA = 25°C 


mW 


r 


200 
1 


1.0 
V 
0.9 


0.8 
Ptot 
VF 
0.7 


100 


0.6 


0.5 


0.4 


0 
0.3 
0 
25 
50 
75 
100 
125 
150 °c 
0.Q1 
0.1 
10 
l00mA 


TA_ 
'F 


typical 
scattering 


- 
- 
- 
- 
characteristics 
I 
..• ./ -' 


~ 
/' 
-' 


1 


0.8 
pF 


0.7 
• 


SA 167 
GlASS 
PASSIVATED 
SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 
VLB n0182 - 
Se t.mber 
1973 


The glass passivated 
silicon wafer 
is encased 
in a hermetically 
sealed glass package. 
High temperat~e 
bond between 


wafer 
and leads ensures integral 
positive 
contact 
under 
extreme 
environmental 
conditions. 


1.754> 
GLASS 
DUMET 
!'~~+~ 
L 
i 
., lo.5maXJ 


31.0 min-4- 3.80 -0.2 --.+.- 31.0 min 


Peak Reverse Voltage 
...........................•..•..•.......................... 
25 V 


Reverse Voltage 
..................•..•..•.....•......•..•....................... 
25 V 


Average Rectified 
Forward 
Current 
.......................•..............•.......... 
50 mA 


Peak Surge Current, 
ltp = 10 ms) 
......•..•..................•..•................... 
125 mA 


Operating 
Temperature 
Range 
.....•.....•.....•............•..•..•.....•... 
-65:C 
to 150:C 


Storage Temperature 
Range 
.............•.....................•..•..•..•... 
-65 
C to 150 C 


• 


PRELIMINARY 
DATA 
SHEET: 


Supplementarv 
data 
may 
be 


published 
at 
a 
later 
date. 


BA 167 


GLASS PASSIVATED SILICON DIODE 


FOR GENERAL PURPOSE APPLICATION 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIBAI 
Breakdown 
Voltage 
IA=51JA 
25 
V 


VA = 10 V 
100 
nA 
IA 
Reverse 
Current 
VA =20 V 
1 
IJA 


VF 
Forward 
Voltage 
IF=10mA 
1 
V 


C. 
Total 
Capacitance 
VA=O. 
1=1 
MHz 
5 
pF 


IF=10mA,IR=10mA. 


'rr 
Reverse 
Recovery 
Time 
IAA=lmA. 
AL=l00n 
200 
ns 


See Figure 
1 


---ITID- 


1. 2. 3. Bond 


II 


II 


BA 167 
GLASS PASSIVATED 
SILICON 
DIODE 


FOR GENERAL PURPOSE APPLICATION 


.J'IK)TES: 
a. 
The input pulse is supplied bV a generator with 
the following 
characteristics: 
Zout = 50 n tr ~O.5 
nl, tp = 100 ns. 


b. 
The output 
waveform 
is monitored 
on an oscilloscope with 
the following 
characteristics: 
tr ~O.6 
ns, Zin = 50 n 


BA 167 


GLASS PASSIVATED SILICON DIODE 


FOR GENERAL PURPOSE APPLICATION 


1 


~o 


0.9 


0.8 


VF 
0.7 


typical 
scattering 
- 
- 
- - 
characteristics 
I 
I 
...• ./ ..•' 


~ 
~' 
- 
1 


0.8 
pF 


0.7 


• 


• 


BA 170 


GENERAL PURPOSE SILICON DIODE 


~~~ 
L 
i 
-j lo.smaXJ 


31.0 min -4- 3.80 -0.2 ---+--- 
31.0 min 


Working Peak Reverse Voltage 
. . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . • . . . .. 
15 V 


Peak Reverse Voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . • . . . . . . . . . . . . . . . .. 
20 V 


Average Rectified 
Forward 
Current 
............•....................•.....•.......... 
150 mA 


Peak Surge Current. 
1 s . . . . . . . . . . . . . • . . • . . . . . . . . . . . • . . . . . . . . . . . • . . • . . • . . • . . . . .. 
500 mA 


Peak Surge Current. 
1 IJ.S 
••.•.•••••••• 
• • • 
• • . 
• . 
. • 
• • • 
• . 
• 
. 
. 
• 
. 
• • • 
. 
• 
• • • • 
• • • 
•• 
2 A 


Power Dissipation 
...........................•..•..................•........... 
500 mW 


Operating 
Temperature 
Range. 
. 
. .......•..•..................................... 
200°C 


Storage Temperature 
Range. 
. 
. . . . . . . . . . . • . . • . . • . . • . . . . . . . . . . . . . . . . . . . .. 
-65°C 
to 200°C 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BA 110 
GENERAL PURPOSE SILICON DIODE 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


V"A 
Breakdown 
Voltage 
IA=100IJA 
20 
V 


IA 
Reverse 
Current 
VA=15V 
3 
IJA 


VF 
Forward 
Voltage 
IF=80mA 
1 
V 


Co 
Capaci 
tance 
VA=OV. 
f=lMHz 
1.8 
pF 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


t" 
Reverse 
Recovery 
Time 
IF -lOrnA, 
'R-2mA, 
Irr-O.l 
mA 
250 
ns 


RF 
Forward 
Resistance 
IF -l00mA 
0.5 
n 


-- 


• 


BA1BO, 181 


GLASS PASSIVATED SILICON DIODE 


FOR GENERAL PURPOSE ~PPLICATION 


The glass passivated 
silicon wafer 
is encased 
in a hermetically 
sealed glass package. 
High temperature 
bond between 
wafer and leads ensures 
integral positive contact 
under extreme 
environmental 
conditions. 


00-35 


~~~~ 
L 
. 
XO'5~XJ 


31.0 minJ- 3.80 -0.2 
31.0 min 


All dirnenltons 
are in mm 


BAlBO 
BAlBI 
UNIT 


Reverse Voltage 
10 
20 
V 


Average 
Rectified 
Forward 
Current 
50 
50 
mA 


Average 
Rectified 
Forward 
Current 
at T A = 150°C 
10 
10 
mA 


Peak Surge 
Current 
tD 
~ 
1 5 
500 
500 
mA 


Continuous 
Power 
Dissipation 
150 
150 
mW 


Operating 
Temperature 
Range 
~5to175 
-6510115 
°c 


Storage Temperature 
Range 
-65'0200 
-65 to 200 
°c 


PRELIMINARY 
DATA 
SHEET: 


SUlJplemenfary 
data 
may 
be 


,JubllShed 
at 
a 
later 
date. 


BA1BO. 181 
GLASS PASSIVATED 
SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 


BAlBO 
BAl81 
PARAMETER 
TEST 
CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


IR = 
100 J!A 
10 
20 


VISA) 
Breakdown 
Voltage 
V 
IR=lJ!A 
5 


VF 
Forward 
Voltage 
IF=4mA 
1 
1 
V 


typical parameters 


Ptot =f 
(TAl 


1 


200 


1 


1.0 


mW 
V 
0.9 


0.8 


Ptot 
VF 
0.7 


100 


0.6 


0.5 


0.4 


-{]_r- 


typieat 
---- 
scattering characteristics - 
- 
~ 
- 
•... 
- 
- 
:. 
.L. 
f- 


:::; 
.... 
- 
f- 


7" 
f- 
- 
f- 


- 
'- 
- 
- • 


• 


BA180. 181 
GLASS PASSIVATED 
SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 


1 


0·v9 


-- 
typical 


0.8 
- 
- 
- - ~attering 
characteristics 


0.7 


1 


0.8 


0.7 


1 


1.0 


V 


0.9 


0.8 


VF 
0.7 


0.6 


0.5 


0.4 


-- 
typical 


- 
- 
- 
- 
- 
scattering 
characte'ristics 
-~ 
I I 
.•••1; 
f- 
7- 


b-L~ 
~ 


~l" 
- 
- 
,. 


- 
- 
,. 


- 
- 


- 
- 


CT=fIVFI 


1 


10 
pF 
5 


CT 


0.5 


0.2 


0.1 


0 
0.1 
0.2 
0.3 
0.4 V 


VF 


8A180al8A181A 


BA180, 181 


GLASS PASSIVATED 
SILICON 
DIODE 


FOR GENERAL PURPOSE APPLICATION 


1 


1.8 
pF 


1.6 


CT 
1.4 


I .••••• 


"- 
~ 


"" ..... 


....•...•.•. 
-- 
...•......... -- 
-- 
- 
-- 


2.4 


1 


pF 


2.0 


1.8 


CT 
1.6 


1.4 


1.2 


1.0 


0.8 


0.6 


0.4 
o 


~ 


_"": :/ 
~----:;,-- 
1-- - 


1 


100 


pF 


50 


.'/1 
//1 


1---- - 


./ 
r- 
--- 
----- 


III 


• 


BA 187 - 190 - 1S920 - 1S923 
GLASS PASSIVATED 
SILICON DIODE WITH HIGH BREAK-OFF VOLTAGE 
FOR GENERAL PURPOSE APPLICATION 
VLB 
n0195 - 
Se tember 
1973 


• 
15920'" 
BA187 
• 
15921 '" BA188 
• 
15922", 
BA189 
• 
15923'" 
BA190 


The glass passivated 
silicon 
wafer 
is encased 
in a hermetically 
sealed glass package. 
High temperature 
bond between 


wafer 
and leads ensures 
integral 
positive 
contact 
under 
extreme 
environmental 
conditions. 


~~ 
L 
i 
-j l-o.smaXj 


31.0 min -4- 3.80 -O.:! 
~ 
31.0 min 


15920 
15921 
15922 
15923 


UNIT 
BA1S7 
BA1S8 
BA1S9 
BA190 


Reverse Voltage -6SoC 
to 100°C 
50 
100 
150 
200 
V 


Average 
Rectified 
Forward 
with 
RL 
200 
200 
200 
200 
mA 


Peak 
Surge 
Current 
2 
2 
2 
2 
A 


Continuous 
POV\l8r 
Dissipation 
(See Note 
1) 
250 
250 
250 
250 
mW 


Storage 
Temperature 
Range 
--65 to 200 ~Sto2OO 
-65 to 200 ~Sto 
200 
°c 


Lead Temperature 1.6 mm from Casefor 2 Seconds 
300 
300 
300 
300 
°c 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BA 187 - 190 - 1S920 - 1SS23 
GLASS PASSIVATED 
SILICON 
DIODE WITH 
HIGH BREAK-OFF VOLTAGE 
FOR GENERAL PURPOSE APPLICATION 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VRM 
6 
100 
nA 
IA 
Reverse 
Current 


VAM and TA = 100°C 
0.3 
10 
IJA 


VF 
Forward Voltage 
IF = 200 mA, See Note 2 
1.0 
1.2 
V 


Ct 
Total 
Capacitance 
VA = 0 V 
1.8 
pF 


as 
Stored 
Charge 
IF = 10 mA, 
VA = 10 V 
4500 
pC 


symbol ization 


Colour·bands or stamp with cathode denotation 


~ 
1. 2. 3. Bond 


• 


• 


SA 187 - 190 - 1S920 - 1S923 
GLASS PASSIVATED 
SILICON 
DIODE WITH 
HIGH BREAK-OFF 
VOLTAGE 


FOR GENERAL PURPOSE 
APPLICATION 


100 


--- 
SeeBA1B7-190 
pF 
50 


typical 
-~ 
- 
- 
- - 
scattering characteristics 
.' 
// 


~--- 
~ 


25 
50 
75 
100 
125 
150°C 


TA--- 


BA 187 - 190 - 1S920 - 1S923 
GLASS PASSIVATED SILICON DIODE WITH HIGH BREAK-OFF VOLTAGE 


FOR GENERAL PURPOSE APPLICATION 


P,ot::;f 
fTA) 


1 


300 


mW 


200 


Plot 


100 


o 
o 
25 
50 
75 
100 
125 
150 DC 


TA--_ 


1 


'0 
kn 


(f 
100 
n 


10 


10 
IF 
_ 


VF=fITAI 


1 


1.2 


V 


1.0 


VF 
0.8 


0.6 


0.4 


III 


• 


BA 195 - 1N3070 
GLASS PASSIVATED 
SILICON 
DIODE 
FOR GENERAL PURPOSE APPLICATION 
VLB n0187 - s. 
temb.r 
1973 


The glass passivated silicon wafer is encased in a hermetically sealed glass package. High temperature bond between 


wafer 
and 
leads ensures integral 
positive 
contact 
under 
extreme 
environmental 
conditions. 


~~~ 
L 
i 
-, lo.smaxj 


31.0 min+3.80 -0.2 -+ 31.0 min 


Peak Aeverse Voltage 
........................•..•..•.....................•..... 
200 V 


Average Aectified 
Forward 
with AL 
. . . . . . . . • . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . .. 
lS0 mA 
Peak Surge Current, 
PulseWidth 
1 s (See Note 1) ...•.. 
, ..•...... 
, .....•..•..•.. 
, . . . . . .. 
SOO mA 


Peak Surge Current, 
Pulse-Width 
1 /ls (See Note 1) . . . . • . . • . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . .. 
2 A 


Continuous 
Power Dissipation 
(See Note 2) 
, ..•..•.....•..... 
, . . . . . .. 
2S0 mW 
Storage Temperature 
Aange 
.......................•............ 
, .....•.. 
, .. -6SoC 
to 200°C 
Lead Temperature 
1.6 mm from Case for 2 Seconds 
...........•.....•.. 
, .. 
, . . . . . . . . . . . . .. 
200°C 


PRELIMINARY 
DATA 
SHEET: 
Supplemen~ary 
data 
may 
be 


published 
at 
a 
later 
date. 


BA 195 - 1N3070 


GLASS PASSIVATED 
SILICON DIODE 


FOR GENERAL PURPOSE APPLICATION 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


V(BA) 
Breakdown 
Voltage 
IA = 100IJA 
200 
V 


VA=175V 
100 
nA 
IA 
Reverse 
Current 
VA=175V, 
TA=150oC 
100 
IJA 


VF 
Forward Voltage 
IF =·'00 
mA, See Note 3 
1 
V 


"vF 
Temperature 
Coefficient 
at VF 
IF = 100 mA, See Note 4 
3 
mvtc 
c, 
Total 
Capacitance 
VA =0, 
f = 1 MHz 
5 
pF 


IF =30 mA, IA =30 mA. irr =3 mA, 


t" 
Reverse Recovery Time 
50 
ns 


RL = 100n: SeeFigur~ 1 


VHFoff=2V, 
RL=5kn, 
CL=20pF, 
17 
Rectified Efficiency 
35 
'l(, 


f = 100 MHz. See Figure 2 


NOTES: 
3. 
These 
parameters 
must 
be measured 
using 
pulse 
techniques 
tp =s;;;;300 lb. duty 
cvcle 
~ 
2 %. 


4. 
The temperature coefficient avF Is defined in the following 
formula 


VF at 1S0oC 
- 
VF 8t -5SoC 


"vF 
= 
1S0oC _ 
(-Ss"C 
I 


-1IID- 


I, 2. 3. Band 


• 


• 


BA 195 - 1N3070 
GLASS PASSIVATED 
SILICON DIODE 


FOR GENERAL PURPOSE APPLICATION 


NOTES: 
a. 
The input pulse is supplied bV a generator with the followIng 
characterlnicl: 
tr ~ 
0.5 ns, Zout = 50 n, tp = 100 nl. 


b. 
The output 
waveform 
is monitored 
on an oscilloscope with,the 
following 
characteristics: 
tr ~O.6 
ns, Zln = 60 U 


BA 215 


GLASS PASSIVATED 
SILICON 
DIODE 


FOR GENERAL PURPOSE APPLICATION 


The 
glass passivated 
silicon 
wafer 
is encased 
in a hetmetically 
sealed glass package. 
High 
temperature 
bond 
between 


wafer 
and 
leads ensures 
integral 
positive 
contact 
under 
extreme 
environmental 
conditions. 


~~~.oo 


L 
i 
-, l-o.5maXJ 


31.0 min+3.80 -0.2 .-+- 31.0 min 


Peak Reverse Voltage 
.................•......•................................... 
60 V 


Reverse Voltage 
. . . . . . . . . . . 
. 
60 V 
Average 
Rectified 
Forward 
with 
RL 
. . . . . . . . . . . . 
200 mA 


Peak Surge Current, 
Pulse-Width 
1s (See Note 
1) 
. . . . . . . . . . . . . . . . . . . . .. 
250 mA 


Peak Surge Current, 
Pulse·Width 
1 /ls (See Note 
1) 
.......• 
_ .. 
_ . . . . . . . . . . . 
400 mA 


Power 
Dissipation 
(See Note 2) 
. . . . . . • . . . . . . . . . . . • . . . . . . • . . . . . . . 
400 mW 
Storage 
Temperature 
Range 
_ 
_ 
_ 
_65°C 
to 200°C 


PRELIMINARY 
DATA 
SHEET: 


Supplemell~ary 
data 
may 
be 
published 
at 
a 
later 
date. 
• 


II 


SA 215 
GLASS PASSIVATED SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


V(BA) 
Breakdown 
Voltage 
IA=5/JA 
60 
V 


IA 
Reverse 
Current 
VA = 50 V 
50 
nA 


IF = 10 mA 
0.9 


VF 
Forward 
Current 
IF = 100 
mA, 
See Note 3 
1.2 
V 


IF = 200 mA, 
see Note 3 
1.3 


-----ITIIJ- 


1. 2. 3. Bond 


7S 
100 
125 
160 
17S 0 


TA 
• 


BAV10 
GLASS PLANAR SILICON DIODE 
FOR CORE DRIVER APPLICATION 


The 
planar 
silicon 
wafer 
is encased in a hermetically 
sealed glass package. 
High 
temperature 
bond 
between 
wafer 
and 


leadsensures integral positive contact under extreme environmental conditions. 


~~~M' 
L 
i 
-j lo.5maxj 


31.0 min -4- 3.80 -0.2 .......J..- 
31.0 min 


Reverse Voltage 
.......•......•......•..•......•..•......•......•..•...•..•............... 
60 V 


Forward 
Current 
....................•...........................•..•..•..•.... 
300 mA 
Forward 
Current 
(maxI ................•..•.....•........................•..•.... 
600 mA 


Peak Surge Current, 
Pulse-Width';; 
1 s. . . . . . • . . • . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . .. 
1 A 


Peak Surge Current, 
PulseWidth 
.;; 1 IlS 
....•..••...••••......•....••..•••••.•••.••••.•• 
4 A 


Operating 
Temperature 
Range 
..........•...........................•..•..•........ 
200°C 


Storage Temperature 
Range 
, .. 
, .....•..•..•..•.....•..•..•..•........... 
200°C 


Thermal 
Resistance 
............•..•..•..•..................•..•..•..•..•..... 
O.SoC/mW 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 


~uhl ••,hecl 
at 
it 
later 
date. 


II 


II 


BAV10 


GLASS PLANAR 
SILICON 
DIODE 


FOR CORE DRIVER APPLICATION 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


IF = 10 mA 
0.725 


IF = 200 mA 
1.0 
VF 
Forward 
Voltage 
V 


IF = 200 mA. TA = 100°C 
0.95 


IF =500 
mA 
1.25 


VA = 60 V 
100 
IA 
Reverse Current 
TA=lSOoC 
nA 
VA =60 
V. 
100 


VIBAI 
Breakdown 
Voltage 
IA =5/JA 
75 
V 


C, 
Total Capacitance 
VA =0. 
f =1 
MHz 
2.5 
pF 


IF = 400 
mA 
with 
IRM = 400 
mA 


'rr 
Reverse 
Recovery 
Time 
6 
ns 


IA=40mA, 
AL=l00n 


Os 
Stored Charge 
IF = 10 mA 
at VR = 5 V, 
RL=500n 
50 
pC 


with tr = 30 ns 
2 
VFM 
Peak 
Forward 
Voltage 
IF=400mA 
V 


with 
tr = 100 
ns 
1.5 


BAV 12. BAX 81, BAX 82 


GLASS PLANAR SILICON DIODE 


FOR CORE DRIVER APPLICATION 


VLB 
nO 
_Se 
te 


The planar silicon wafer is encased 
in a hermetically 
sealed glass package. 
High temperature 
bond between 
wafer and 


leads ensures integral positive contact 
under extreme 
environmental 
conditions. 


~~~. 
L 
i 
1lo.5maXJ 


31.0 min -4- 3.80 -0.2 
~ 
31.0 min 


BAX81 
BAV12 
BAX82 
UNIT 


Peak 
Reverse 
Voltage 
90 
90 
50 
V 


Reverse 
Voltage 
90 
90 
50 
V 


Average 
Rectified 
Forward 
Current 
350 
350 
250 
mA 


Peak Surge Current. 
Pulse-Width 
1 5 
500 
500 
500 
mA 


Peak Surge Current, 
Pulse-Width 
1 JJ.s 
4 
4 
4 
A 


Operating 
Temperature 
Range 
175 
175 
175 
°c 


Storage Temperature 
Range 
-65 to 200 -65 to 200 -65 to 200 
°c 


Power Dissipation 
500 
500 
500 
mW 


Thermal 
Resistance 
0.3 
0.3 
0.3 
°C/mW 


PRELIMINARY 
DAT·A SHEET: 
Supplementary 
data 
may 
be 
publi~.hect 
at 
a 
later 
date. 


II 


• 


SAV 12. SAX 81, SAX 82 
GLASS PLANAR SILICON DIODE 
FOR CORE DRIVER APPLICATION 


BAX81·BAV12 
BAX82 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VISR) 
Breakdown 
Voltage 
IR=5/lA 
90 
50 
V 


VR =50 
V 
25 
100 
nA 


VR=50V, 
TA = 100°C 
2.5 
10 
/lA 


VA=5QV. 
TA=lSOoC 
35 
150 
/lA 


IR 
Forward 
Current 
VR =30 
V 
20 
100 
nA 


VR=30V, 
TA=loooC 
1.5 
10 
/lA 
. ° 
VR =3QV, 
TA =150 
C 
25 
100 
/lA 


IF=lOO/lA 
0.40 
0.46 
0.53 
0.40 
0.46 
0.53 


IF=l 
mA 
0.50 
0.57 
0.65 
0.50 
0.57 
0.67 


IF=10mA 
0.60 
0.69 
0.77 
0.60 
0.64 
0.85 


VF 
Forward 
Voltage 
V 


IF = 100 mA. 
See Note 1 
0.75 
0.85 
1.00 
0.75 
0.85 
1.1 


IF =200 
mA, 
See Note 
1 
0.82 
0.95 
1.15 
0.82 
0.95 
1.35 


IF =300 
mA, SeeNote 1 
0.88 
1.1 
1.25 


C, 
Total 
Capacitance 
VR=OV, 
f=lMHz 
2.5 
3.5 
2.5 
3.5 
pF 


BAX81 
BAV12 
BAX82 
PARAMETER 
TEST CONDITIONS 
UNIT 
TYP 
MAX 
TYP 
MAX 
TYP 
MAX 


IF =10mA,IR 
=10mA 


trr' 
Reverse 
Recovery 
Time 
IAR=lmA,RL=100n 
3.5 
5 
3.5 
10 
4 
6 
ns 


See 
Figure 
1 


IF = 200 mA, IA = 200 mA 


trr2 
Reverse 
Recovery 
Time 
IRR =20 
mA, RL = lOOn 
4.5 
6 
4.5 
12 
5 
8 
ns 


See 
Figure 
1 


BAV 12, BAX 81, BAX 82 


GLASS PLANAR SILICON DIODE 


FOR CORE DRIVER APPLICATION 


-{]I[]- 


1. 2. 3. Bond 


-NOTES: 
.0 
The Input 
pulse 
is supplied 
by. 
generator 
with the following 
characteristics: 
Zout = 50 ntr =e;;;O.5 
ns, tp = 100 ns 


b. 
The 
output 
waveform 
I. monitored 
on an oscilloscope 
.,ylth the 
following 
characteristics: 
tr :E;O.6 ns, Zin = 50 n.. • 


BAV 12, BAX 81, BAX 82 
GLASS PLANAR SILICON DIODE 
FOR CORE DRIVER APPLICATION 


IR='IVRI; 
TA=25°c 


1 


100 
nA 
-- 
tYpical 
scattering 


- 
- 
- - 
characteristics 


50 


IR 


20 
-- 
10 -- 
10 
20 
30 
40V 


VR 
•. 


1 


'00 
nA 
-- 
typical scattering 
__ 
.__ 
characteristics 


50 


VF =, 
IIF); TA = 25°C 
p.o. =, 
(TAl 


1 


1.3 
1= 


V 
I J 
1.2 
____ 
SeoBAV12 
I 11 
1.1 


1.0 


~~ 


VF 
0.9 
Ptot 3)() 


O.B 
~ 
t- 


0.7 
200 


0.6 
I .••• 
l!:! 


0.5 
..•1iI!r.: 
100 


0.4 
II; 


0.3 
0 


0.01 
0.1 
10 
100 
1000 mA 
0 
50 
76 
100 
125 
150 
1760 
• 


IF 
TA 
• 


BAV 12, BAX 81, BAX 82 
GLASS PLANAR SILICON DIODE 
FOR CORE DRIVER APPLICATION 


1 


1.8 


1.7 


1.6 


CT 
1.5 


1.4 


1.3 


1.2 


1.1 


1.0 


---- 
S008AV12 
\\, 
" 


......- 


........ -- 
' 
..... -- 
...•...- "-- 


CT=f 
IVF); TA=26°C 


1 


15 
pF 
BAV12 


10 
CT 


5 
-- 
0 


0 
0.1 
0.2 
0.3 
0.4 V 


VF 
• 


• 


• 


BAV 13 
GLASS PASSIVATED SILICON SWITCHING DIODE 


The 
glass passivited 
silicon 
wafer 
is encased 
in a hermetically 
seald glass package. 
High 
temperature 
bond 
between 


wafer 
and leads ensures integral 
positive 
contact 
under 
extreme 
environmental 
conditions. 


~~~~ 
L 
i 
~ !.-o.5rMxj 


31.0 min -4-- 3.80 -0.2 -+- 31.0 min 


Reverse Voltage 
. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . .. 
50 V 


Peak Reverse Voltage. 
. . 
. . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 
50 V 


Average Rectified 
Forward 
Current. 
. . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 
400 mA 


Peak Surge Current, 
Pulse-Width 
1 s 
_ .. 
_ • . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . .. 
500 mA 


Peak Surge Current, 
Pulse-Width 
1 fls 
.•..•.....•......•.... 
_ • . . . . . • . . • . . . . . . . . .. 
4 A 
Power Dissipation. 
. . . . . . 
. .....•..•..•....... 
_ 
_ •.... 
_ 
_ .. 
500 mW 
Operating 
Temperature 
Range ...........•.....• 
_ ...........•.....•.................. 
175°C 
Storage Temperature 
Range 
..•. 
_ •.................... 
_ 
_ . .. 
_65°C 
to 200°C 


Thermal 
Resistance 
... 
_ ....•..•..•... 
_ .• _ . . 
. ......•... 
_ .•................ 
0.3°C/mW 


PRELIMINARY 
DATA 
SHEET: 
Supplementary 
data 
may 
be 


p\Jhlished 
at 
a 
later 
date. 


BAV 13 


GLASS PASSIVATED 
SILICON SWITCHING 
DIODE 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VISR) 
Breakdown 
Voltage 
IR =51JA 
50 
V 


VR =35 
V 
100 
nA 
IR 
Reverse 
Current 
TA = 150°C 
VR=35V. 
150 
IJA 


IF =1 mA 
0.5 
0.65 


IF = 10 mA 
0.6 
0.77 


VF 
Forward 
Voltage 
IF = 100 mA. 
See Note 
1 
0.75 
1.0 
V 


IF = 300 mA, 
See Note 1 
0.88 
1.25 


IF = 400 mA, See Note 1 
1.35 


e•. 
Total 
Capacitance 
VR = 0 V. 
f = 1 MHz 
3.5 
pF 


IF = IA = 10 mA, 


10 
RL = 100 n 
See 
Figure 
1 


IF = IA = 200 
mA, 
t" 
Reverse 
Recovery 
Time 
9 
12 
ns 


Rl = 100 n See Figure 2 


IF = IA = 400 
mA, 


12 
20 
RL = 100 n See Not. 2 


• 


-- 


BAV 13 
GLASS PASSIVATED SILICON SWITCHING DIODE 


NOTES: 
a. 
The Input pulse II supplied bV a generator wIth the followIng 
characterlstici 
: tr ~ 0.5 ns, Zout = 50 n, tp = ,00 ns. 


b. 
The outPut 
weveform 
Is monitored 
on an oscillator 
with 
the followIng 
eharacteri.tlc.: tr E;O.6 ns, Zin = 50 11.. 


o 
o 
25 
50 
75 
100 
125 
150 
175°C 


TA ----- 


BAV 13 


GLASS PASSIVATED 
SILICON SWITCHING 
DIODE 


IA =1 (YAI; TA =25"c 


1 


'00 
nA 
-- 
tYpical 
sc:attering 
- 
- 
- - 
chM'.cterirtia 


50 


IA 
-- 
20 
-- 
-- 


'.S 


1.7 


1.6 


1.5 


CT 
1.4 


1.3 


1.2 


1.1 


1.0 


____~~~~~:~~~1~ing 
f--- 


\ 


See SAY'3 
, 
" '- 
..•.. ---- 
' 
.••... 
•...•- 
"'-- -- 


1 


1.3 
Y 
1.2 


1.1 


1.0 


YF 
0.9 


O.S 


0.7 


0.6 


0.5 


0.4 


-- 
typical 
scattering 
, 


- 
- 
_ .• characteristics 
7f 
--<See SAY,3 
I/~ 


Jl= 


.....•~ 


1Il!'Jl 


•• III 
IIIi 


) 


'5 
pF 


10 
• 


• 


BAY 17, THRU BAY 21 
GLASS PLANAR SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 
VLB 
n0175 
- 
Au 
Ult 1973 


The planar silicon wafer is encased 
in a hermetically 
sealed glass package. 
High temperature 
bond between 
wafer and 


leads ensures 
integral 
positive 
contact 
under 
extreme 
environmental 
conditions. 


~~~ 
L 
i 
-, l005moxj 


31.0 min -+- 3.80 -0.2 
~ 
31.0 min 


BAVl7 
BAVl8 
BAVl9 
BAV20 
BAV21 
UNIT 


Reverse 
Voltage 
25 
60 
120 
180 
250 
V 


Forward 
Current 
250 
250 
250 
250 
250 
mA 


Average 
Rectified 
Forward 
Current 
200 
200 
200 
200 
200 
mA 


Peak Forward 
Current 
625 
625 
625 
625 
625 
mA 


Peak 
Surge 
Current. 
Pulse-Width 
1 s 
1 
1 
1 
1 
1 
A 


PalNer 
Dissipation 
500 
500 
500 
500 
500 
mW 


Operating 
Temperature 
Range 
175 
175 
175 
175 
175 
°c 


Storage 
Temperature 
Range 
-65 to 175 --65 to 175 -65 to 175 -65 to 175 --65 to 175 
°c 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


publishf'd 
at 
a 
later 
date. 


BAV 17. THRU BAV 21 


GLASS PLANAR SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


BAV17 
25 


BAV1S 
60 


VISR) 
Breakdown 
Voltage 
IR = 100 fJA 
BAV19 
120 
V 


SAV20 
lS0 


BAV21 
250 


VR = 20 V. 
100 
nA 


TA = 100°C 


BAV17 
VR =20 
V. 
15 
fJA 


VR = 50 V 
100 
nA 


TA = 100°C 


BAV1B 
VR=50V. 
15 
fJA 


VR = 100 V 
100 
nA 


IR 
Reverse 
Current 
BAV19 
VR = 100 V. 
TA = 100°C 
15 
fJA 


VR=150V 
100 
nA 


TA = 100°C 
BAV20 
VR = 150 V. 
15 
fJA 


VR =200 
V 
100 
nA 


TA = 100°C 
BAV21 
VR = 200 V. 
15 
fJA 


VF 
Forward 
Voltage 
IF = 100 
mA 
All 
1 
V 


Rt 
Forward 
Resistance 
IF = 10 mA 
All 
5' 
n 


Ct 
Total Capacitance 
VR =0, 
f = 1 MHz 
All 
1.5· 
pF 


IF =30 
mA to IA =3 
mA, 


t" 
Reverse 
Recovery 
Time 
All 
50 
n, 


RL = 100 n 


• 


• 


BAV 24 
GLASS PLANAR 
SILICON 
DIODE 
CORE DRIVER APPLICATION 
VlB 
n0185 
- s. tember 
1973 


• 
For Core Driver Application . 


• 
Designed for High Current 


The planar silicon wafer is encased 
in a hermetically 
sealed glass package. 
High temperature 
bond between 
wafer and 


leads ensures integral 
positive 
contact 
under extreme 
environmental 
conditions. 


~~~"" 
L 
i 
-, !-o.smaXj 


31.0 min +3.80 -0.2 
~ 
31.0 min 


Peak Reverse Voltage 
.........•..•..•..•..•.....•..•..•..•..•..•..•.....•...... 
50 V 


Reverse Voltage 
..................•..•..•..•..•..•...........•...•.•.....•...... 
50 V 


Average Rectified 
Forward 
Current. 
. . . . . • . . • . . • . . 
. . . . . . • . . • . . • . . • . . • . . • . . • . . . . .. 
300 mA 


Peak Surge Current. 
Pulse·Width 
1 s 
..........•.....•.....•....................•.... 
500 mA 


Peak Surge Current. 
Pulse·Width 
1 Ils 
.......•..•.... 
. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
4 A 


Operating Temperature 
Range 
~ 
175:C 
Storage Temperature 
Range 
..........................•...........•.... 
-65 
C to 200 C 


Power 
Dissipation. 
. . . . . . . . . . . • . . . . . • . . • . . . . . • . . . . . . . . • . . • . . . . . . . . . . . • . . . . . . . .. 
500 
mW 


Thermal 
Resistance 
.............•..•..•...........•........•..•..•..•..•..... 
0.3°C/mW 


PRELIMINARY 
DATA 
SHEET: 


Supplemen1ary 
data 
may 
be 


pubilshed 
at 
a 
later 
date. 


BAV 24 


GLASS PLANAR 
SILICON 
DIODE 


FOR CORE DRIVER APPLICATION 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


VIBA) 
Breakdown 
Voltage 
IA =5.0j.lA 
50 
V 


VA=40V 
20 
100 
nA 
IA 
Forward 
Current 
VR=40V. 
TA=12SoC 
10 
100 
j.lA 


IF = 200 mA. See Note 1 
0.87 
1.0 
VF 
Forward 
Current 
V 


IF = 500 mA, See Note 1 
1.0 
1.25 


IF=500rnA, 
VR=50V 


t" 
Reverse 
Recovery 
Time 
to 50 mA. 
RL = 100 n 
6 
8 
ns 


Ct 
Total 
Capacitance 
VA = O. 
f = 1 MHz 
3 
pF 


-DID- 


1. 2. 3. Band 


• 


• 


BAV 24 
GLASS PLANAR SILICON DIODE 
FOR CORE DRIVER APPLICATION 


z.,= 
50n 


tf 
~ 
0.7 os 


tp ~ 
100 os 
f 
~ 
10 kHz 


Osci Ilograph 
: 
z; = 50 n 


fr 
~ 
0.35 os 


1 


500 
mW 


400 


o 
o 
25 
50 
75 
100 
125 
150 
175°C 


TA--~ 


BAV 24 


GLASS PLANAR 
SILICON 
DIODE 


FOR CORE DRIVER APPLICATION 


1 


1.8 


1.7 


1.6 


1.5 
CT 
1.4 


1.3 


1.2 


1.1 


1.0 


0.9 


0 


1 


1.3 
V 
1.2 
1.1 


1.0 


VF 
0.9 


0.8 


0.7 


0.6 


0.5 


0.4 


- 
'typical 
scattering 
I 


.. 
See 8AV241 
- 
- 
- 
charaetensttcs 


fA 


~ t- 


.d 


_.••'!!l~ 


Ii!Ji 


• 


• 


BAwn 


PlANAR SILICON DIODE 


FOR GENERAL PURPOSE APPLICATION 
VLB 
n0161 - 
Au 
ust 1973 


The glass passivated silicon wafer is encased in a hermetically sealed glass package. High temperature bond between 


wafer 
and leads ensures integral 
positive 
contact 
under 
extreme 
environmental 
conditions. 


~~~ 
L 
i 
-j lo.smaXJ 


31.0 min+3.80 -0.2 ----+-- 
31.0 min 


Reverse Voltage 
. . . . . . . . . . . . . . . . . . . . . • . . • . . . . . • . . . . . • . . • . . • . . . . . . • . . • . . • . . 
120 V 


Peak Reverse Voltage 
..............•..•............•..•..•..•..•..•..••.......... 
120 V 


Average Rectified 
Forward 
Current. 
100 mA 


Operating 
Temperature 
Range 
.. 
. . . . . . . . . 
. . . • . . • . . . . . . . . .. 
17SoC 


Storage Temperature 
Range 
. . . . . . . . . . . . • . 
. . -6SoC 
to 200°C 


Power Dissipation. 
. . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . • . . • . . . . . • . . . . 
. 
400 mW 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


RAW 11 
PLANAR SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VeA 
Breakdown 
Voltage 
IA - 
1 IJA 
120 
V 


IF - 
100 IJA 
0.45 
0.64 


IF =1 
mA 
0.58 
0.75 
VF 
Forward Vokage 
V 


IF = 10 mA 
0.59 
0.88 


IF=l00mA 
See Note 1 
1.30 


VA - 
50 V 
30 
nA 
IA 
Reverse 
Current 
VA=50V. 
TA=l50oC 
20 
IJA 


1= 


Ptot 300 
-[[[]- 


1. 2. 3. Band 


75 
100 
125 
150 
1750 


TA 
• 
• 


• 


BAX13 


HI6H-SPEED SILICON EPITAXIAL SWITCHIN6 
DIODE 


CASE OUTLINE 
1.90 
OIA. 
-- 


~ 


65 
G ASSDU:ET 
051±005 


c;::) 
.- 
- 
~ADS 


L 
.-""'''''''"''''''""'~ 
'I 
0.64 
MAX 
II 
CATHODE 
END 
IS 
I 
-+,1 . 
SEE 
NOTE 
DENOTED 
BY 
254MIN 
~I.....--394~+-- 
25 
4M~ 
BROADCOLQUR 


3.68 
BAND 


Continuous 
Reverse Voltage 


Repetitive 
Peak Reverse 
Voltage 


Average 
Forward 
Current 
Forward 
Current 
Steady 
State D.C. 


Repetitive 
Peak Forward 
Current 
Non·Repetitive 
Peak Forward 
Current 
(1 IlSec Pulse Width) 
.....•.... 
Non-Repetitive 
Peak Forward 
Current 
(1 Sec Pulse Width) 


Storage 
Temperature 
Range 
. 


Junction 
Temperature 
. 


Thermal 
Resistance, 
Junction 
to Ambient 
. 


50 V 
50V 
75 mA 


75 mA 
150mA 
2.000 mA 
500 mA 


_65° C to 200° C 
200°C 
0.60°C 
mW-' 


PARAMETER 
TEST 
CONDITIONS 
MIN 
MAX 
UNITS 


IF = 2.0 mA 
0.7 
V 


IF = 10 mA. 
Tj = 100°C 
0.8 
V 


VF 
Forward 
Voltage 


IF = 20 
mA 
(See Note 
1) 
1.0 
V 


IF = 75 mA (See Note 1) 
1.53 
V 


PRELIMINARY 
DATA 
SHEET: 


Supplementarv 
data 
may 
be 


pubh~hed 
at 
a 
later 
date. 


BAl13 
HIGH-SPEED 
SILICON 
EPITAXIAL 
SWITCHING 
DIODE 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNITS 


VA = 
10 V 
25 
nA 


VR = 10 V. T· = 150°C 
10 
lJA 


VA = 25 V 
50 
nA 
IA 
Reverse 
Current 


VA = 50V 
200 
nA 


VA = 
50 V. T = 150°C 
25 
lJA 


Cd 
Capacitance 
VA = o V. f = 1.0 MHz 
3.0 
pF 


VFA 
Forv.l3rd 
Recovery 
Voltage 
IF 
J:; 75 mAt tr = 20 nS 


I 
!See Note 2 


Switched from IR = 10 mA to VA = 1.0 V 
6.0 
ns 


t" 
Reverse 
Recovery 
Time 
VA =6.0 
V 
4.0 
ns 


Measured at IR == 1.0 mA, RL = 100 n 


Switched from IF = 10 mA to VR = 5.0 V 
45 
pC 
Os 
Stored 
Charge 
RL =500 n 


;; 
" 
mA 
u: 
60 


c~ 
0u 
" 


40 


~~~ 
~ 
20 
~ 
a:.~~~ 


mA 


80 
~,. 


c 
60 
. 


0u 
"~ 
40 


~ 


~ 
20 


.~ 


0u 


\ 
\ 


\ 
\ 


\ 


\ 


\ 
\ II 


BAXl3 
HI6H-SPEED SILICON EPITAXIAL SWITCHIN6 
DIODE 


TYPICAL FORWARD CHARACTERISTIC 


mA 
AT -5SoC, 25°C, 100°C 
200 
100 


.!:- 


10 


0., 
U 
1. 
"~ 
(;~ 


TYPICAL VARIATION 
OF REVERSE 


RECOVERY TIME WITH IF. FOR CONSTANT 


IFIIR RATIOS AT 25°C 


pF 
2.4 
2.2 
" 
2.0 
U 
I 
1.8 
~ 
1.6 


I 
1.4 
.~ 
Ii 
1.2 


U 
1.0 
0• 


0 
0.8 
u 
0.6 
0, 
0.4 


VARIATION 
OF JUNCTION CAPACITANCE 


WITH VR AT 1 MHz AT 25'C 


t"<;; _11111111 
'-MAXIMUM 


.•.•... 


TYPICAL 
.•.•... 


f-- I- 


INIM: 


'--- L-- 


0.2 


o 


0.1 


TYPICAL VARIATION 
OF REVERSE 


RECOVERY TIME WITH 


AMBIENT TEMPERATURE 


VARIATION 
OF REVERSE CURRENT 


WITH TEMPERATURE FOR VR =50 
V AND 25 V 


BAX13 


HI6H-SPEED 
SILICON 
EPITAXIAL 
SWITCHIN6 
DIODE 


.IL 


AS = 50 n 


TEST 
CI ACUIT 


Circuit 
Capacitance 
~ 
1.0 pF 


(C.R.D 
..• 
Stray 
Capacitance) 


C.R.a. 
Rise Time = 0.35 
nS 


INPUT 
PULSE 


t, 
Rise Time 
20 nS 


tp 
Pulle 
Duration 
120 nS 


d 
Duty 
Cycle 
0.01 
t, 


TEST 
CI ACUIT 


Circuit 
Capacitance 
~ 
1.0 
pF 


(C.R.a ..• Stray 
Capacitance) 


C.R.a. 
Rise Time = 0.35 
nS 


V=VA+IFxIS 


INPUT 
PULSE 
t, 
Rise Time 
0.6 oS 


tp 
Pulse 
Duration 
100 nS 


d 
Duty 
Cvcle 
0.05 


TEST CiRCUIT 


Circuit 
Capacitance.E; 
7.0 pF 


(C.R.a ..•. Stray 
Capacitance) 


o = Very 
High Speed 0 jade 
v= 
VA-+- 
IFx 
AS 


INPUT 
PULSE 


tr 
Rise 
Time 


'tp 
Pulse 
Duration 


d 
Duty 
Cycle 


20 
nS 


400 
nSVR 
0.02 


OUTPUT 
WAVEFORM 
V 
=QS 
P 
__ 


C 


FIGURE 3 - 
STORED CHARGE 


VC~ 


·~t' 
II 


• 


BAX 16 


SILICON 
EPITAXIAL 
SWITCHING 
DIODE 


• 
Controlled 
Forward 
Voltage 
Spread 


• 
Assembled 
in Popular 
DO-35 
Package 


CASE OUTLINE 
1.90 
CIA. 
-- 


~ 


'65 
G~ET 
O.51±O.05 
~ 
. 
_ 
~'2LE;DS 


L 
.- 
__ 
'I 
0.64 
MA:JI 
CATHODE 
END 1$ 
• 
~ 
I. 
S•• 
Note 
DENOTED 
BY 
25.4 MIN 
-+I+--- ~---+f+- 
25.4M 
BROAD 
COLOUR 


3~B 
BAND 


Peak Inverse Voltage 
.............•. 


Average 
Rectified 
Forward 
Current 


Continuous 
Forward 
Current 
. 


Repetitive 
Peak Forward 
Current 
. 
. 


Non· Repetitive 
Peak Forward 
Surge Current 
(1.0 Sec. Pulse Width) 
......•......•...... 


Non-Repetitive 
Peak Forward 
Surge Current 
(1.0 !'Sec. Pulse Width) 
......•....•... 


Operating 
Temperature 
Range 
..•....•... 


Storage 
Temperature 
Range 


150 V 
200 mA 
200 mA 
300 mA 
500 mA 


. .. 
2.5 A 
_65° C to 200° C 
-65°C 
to 200°C 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


IF = 1.0 
mA 
0.65 
V 


IF =10mA. 
TA=l00oC 
0.85 
V 


IF = 100 mA. 
See 
Note 
1 
1.3 
V' 


VF 
Forward 
Voltage 
IF =200 
mA, 
See 
Note 
1 
1.5 
V 


IF =200 mA. 
TA = 17SoC 
1.4 
V 


See 
Note 
1 


PRELIMINARY 
DATA 
SHEET: 


Supplemt:ntary 
data 
may 
be 


published 
at 
a 
later 
date. 


BAX 16 
SILICON 
EPITAXIAL 
SWITCHING 
DIODE 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


VR = 50 V 
25 
nA 


VR =50 V. 
TA=l50oC 
25 
IJA 
IR 
Reverse 
Current 


VR='50V 
100 
nA' 


VA=l50V, 
TA=1SOoC 
100 
IJA 


C 
Capacitance 
VR =0 V. 
f= 
1.0MHz 
10 
pF 


IF = 
30 mA, 
VR =3.0 V 
70 
120 
ns 
• 


t" 
Reverse 
Recovery 
Time 
RL= lOOn 


Recovery 
to 
1R = 1.0 
mA 


Ie = 10 mA. 
VR =5.0 V 
700 
pC 
as 
Stored 
Charge 
RL =500 n 


III 


II 


-BAY 17, BAY 18, BAY 19, BAY 20 
PLANAR SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 
VLB 
n0165 - 
Au 
ust 1973 


The planar silicon wafer is encased 
in a hermetically 
sealed glass package. 
High temperature 
bond between 
wafer and 
leads ensures integral positive contact under extreme environmental conditions. 


~~~ 
L 
i 
-, 
l-0.5ma'J 


31.0 min -4-- 3.80 -0.2 ---+- 31.0 min 


BAY 17 
BAY18 
BAY19 
BAY20 
UNIT 


Reverse 
Voltage 
15 
60 
120 
180 
V 


Forward 
Current 
250 
250 
250 
250 
mA 


Average 
Rectified 
Forward 
with 
AL 
200 
200 
200 
200 
mA 


Peak 
Surge 
Current 
(10 
JIS Pulse 
Width) 
10 
10 
10 
10 
A 


Repetitive 
Peak 
Forward 
Current 
2 
2 
2 
2 
A 


PalNer 
Dissipation 
500 
500 
500 
500 
mW 


Storage 
Temperature 
Range 
65 to 200 
65 to 200 
65 to 200 
65 to 200 
°c 


Operating 
Temperature 
Range 
200 
200 
200 
200 
°c 


Thermal 
Resistance 
0.3 
0.3 
0.3 
0.3 
°C/mW 


PRELIMINARV 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BAY 17, BAY 18, BAY ,19, BAY 20 


PLANAR SILICON DIODE 


FOR GENERAL PURPOSE APPLICATION 


PARAMETER 
TEST CONOITIONS 
BAY 17 
BAY1B 
BAY19 
BAY20 
UNIT 


VR = 12 V 
100 
nA 


VR = 50 V 
100 
nA 


VR = 100 V 
100 
nA 


VR = 150 V 
100 
nA 
IR 
Maximum 
Reverse 
Current 
TA = l00~C 
VR = 12 V, 
10 
1JA 


VR=50V, 
TA = 100°C 
10 
1JA 


VR = 100 V, 
TA = 100°C 
10 
1JA 


VR = 150 V, 
TA = 100°C 
15 
1JA 


IF 
Minimum 
Forward Currl!nt 
VF = lV 
100 
100 
100 
100 
mA 


Ct 
Typical 
Total 
Capacitance 
VR =0, 
f = 1 MHz 
1.8 
1.8 
1.8 
1.8 
pF 


-o__~ 


II 


II 


BAY 17, BAY 18, BAY 19, BAY 20 
PLANAR SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 


-CT =1 (VAl; TA = 25°C 


2.5 


1 


100 
pF 
--- 
SeeBAV12 
pF 


50 


2.0 ,, 
20 
CT 
1.5 
CT 
10 


1.0 


....•.- 
0.5 


1 


10 


IJA 


.' 
f/7 


0.30 


VF 
--- 


VF=IIIFI;TA=25OC 


1.0 
1/ 
V 


l- 


O.B 
l- 
t. 


1/ 


0.6 


'" 


;;;> 


0.4 
0.01 
0.1 
10 
100 
1000 mA 


IF 
•. 


BAY 17. BAY 18. BAY 19. BAY 20 
PLANAR SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 


P'ot =1 ITA) 


1 


300 


mW 


200 


Ptot 


100 


25 
50 
75 
100 
125 
150°C 


TA--- 


1 


10 


k!1 


10'F--- 
• 


II 


BAY 21 
GLASS PASSIVATED SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 
VLB 
n0178 - 
58 
t8mb.r 
1973 


description 


The glass passivated 
silicon wafer 
is encased 
in a hermetically 
sealed glass package. 
High temperature 
bond between 


wafer 
and leads ensures integral 
positive 
contact 
under 
extreme 
environmental 
conditions. 


1.754>1 
GLASS 
DUMET 
;;;;; ~.~ 
....~ 


~~L 
-i~-j 
1..0.5 maxJ 


31.0 min-4- 3.80 -0.2 ---4-- 31.0 min 


absolute 
maximum 
ratings at 25°C free air temperature 
(unless otherwise 
noted) 


Reverse Voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
350 V 


Peak Reverse Voltage 
............................•............................... 
350 V 


Forward 
Current 
250 mA 


Peak Surge Current 
(tp .;; lOllS) 
lOA 


Power Dissipation 
500 mW 


Operating 
Temperature 
Range 
............................•..•..................... 
200°C 


Storage Temperature 
Range 
. . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •. 
-65°C 
to 200°C 


Thermal 
Resistance 
................•...........................•........... 
0.35°C/mW 


PARAMETER 
TEST CONDITIONS 
MIN 
TVP 
MAX 
UNIT 


VR=300V 
30 
100 
nA 
IR 
Reverse 
Current 
VR=300V, 
TA=l00oC 
20 
/IA 


VF 
Forward 
Voltage 
IF=l00mA 
1 
V 


C 
capacitance 
VR=QV, 
f=1 
MHz 
1.8 
pF 


IF=10mA,IR=10mA, 
'" 


Reverse 
Recovery 
Time 
1 
¢; 


Recovery 
to 
1 mA 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 


published 
at 
it 
later 
date. 


BAY 21 
GLASS PASSIVATED SILICON DIODE 
FOR GENERAL PURPOSE APPLICATION 


"'I-.'\ 


"" 
"I"r-... 


" 
10 
100 
1000mA 


IF 


II 


a 


BAY 36 


EPITAXIAL 
SILICON 
DIODE 


CATHODE 
END IS 
DENOTED 
BY 
BROAD 
COLOUR 


BAND 


Reverse 
Voltage 


Working 
Reverse 
Voltage 


Repetitive 
Peak Reverse Voltage 


Average 
Rectified 
Forward 
Current 
Recurrent 
Peak Forward 
Current 
. 


Power 
Dissipation 


Operating 
Temperature, 
Ambient 


Storage Temperature, 
Ambient 


30V 


......•...... 
30V 


.•....•.•....................... 
30V 


.......... 
100mA 
.................. 
200mA 
. . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . .. 
200 mW 
_55°C to 100°C 
_55°C to 150°C 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNITS 


V"A 
Reverse 
Breakdown 
Voltage 
fA =5JJ.A 
30 
- 
- 
V 


IA 
Reverse 
Current 
VA =- 10 V 
- 
3.0 
100 
nA 


VF 
Forward 
Voltage 
IF = 30 mA 
(See Note 
1) 
- 
0.87 
1.0 
V 


IF=10mA, 
RL = 100 
Ohms 


trr 
Reverse 
Recovery 
Time 
- 
5.0 
10 
ns 


Recovery 
to 
1 mA 
IR = 10 mA 


Cd 
Capacitance 
VA=-0.5V 
- 
1.3 
6.0 
pF 


PRELIMINARY 
DATA 
SHEET 
Supplementary 
data 
may 
be 


publ1shed 
at 
a 
tater 
date. 


BAY 36 
EPITAXIAL SILICON DIODE 


mA 
160 


140 


c 
120 
~ 
100 
, 
0 
80 
"~ 
60 
~ 
40 


VARIATION 
OF JUNCTION CAPACITANCE 


pIs 
WITHVR 
ATI 
MHz AT 25°C 
3.2 


2.8 


mA 


?88 
~ 
I: 
10 
~ ;; 
c ·· 


(; 1.0 
, z 
0 · 
" · 
~ 
~ 
0.1 


u. 


c~, 
o·~· 
: 
0.001 


..J· 
«I 
0.0001 
~ 
lI: 0.ססOO1 
0.4 
o 


0.1 
1.0 


Reverse Voltage 
- 
VA 


·95% 
Confidence 


VARIATION 
OF REVERSE CURRENT 
WITH TEMPERATURE AT VR = - 10 V 


'- 


1"- 


IF(AV 
..•...•.•.• 


"- 


..•.•.•..•.. 


"-1'...'- 
....., ::--. 


'" 


20 


o 


-55 


o 
40 


Ambient 
Temperature 
·95 
% Confidence 
• 


• 


BAY 71 


ULTRA FAST TYPE DIFFUSED SILICON PLANAR DIODE 


CATHODE 
END 
1$ 


D2NOTED 
BY 


BROAD 
COLOUR 
BAND 


;r LE;DS 


, 
I 
I 


0.64 MAX I 


•• 
I + SEE 
NOTE 


3.94~r~ 
25.4M~ 


3.68 


Working Inverse Voltage 
.............•......•....•. 
. . . • . . . . • . . . . . . • . • . . • . . . .. 
35 V 


Average Rectified 
Forward 
Current 
. . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . • . • . . . . . .. 
75 mA 


Forward 
Current 
Steady State D.C. 
. . • . . . . • . . . . . . . . . . . .. 
115 mA 
Recurrent 
Peak Forward 
Current 
........................•....•.............• 
225 mA 


Peak Forward 
Surge Current 
(1.0 Sec. Pulse Width) . . . . . . . . • . • . . . . . . . . . • . 
. . . . . . . . . .. 
500 mA 


Peak Forward 
Surge Current 
(1.0 /lSec. Pulse Width) 
. . 
. . . . . • . . . . . . . . . • . • . . . . . . . . . . .. 
2.000 mA 


Power Dissipation 
. . . . . . . . . . . 
. . . . . . • . . . . . . . . . . . • . . . . . . • . . . . . . . . . .. 
250 mW 


Power Dissipation 
at 150°C 
. . . . . • . . . . • . . . . • . • . . . . • . . . . • . . . . • . . . . • . . . . . . . . . . . . .. 
85 mW 
Operating 
Temperature, 
Ambient 
....•.•.......•................•............ 
-55°C 
to 175°C 
Storage Temperature, 
Ambient 
. . . . . . . . . . . . . . . . . . . . . 
. • . . . . . . . . . . . • . . . .. 
-55°C 
to 200°C 


PARAMETER 
TEST CONOITIONS 
MIN 
MAX 
UNIT 


VF 
Forward 
Voltage 
IF =20mA 
0.76 
1.00 
V 


VF 
ForVolard 
Voltage 
IF =10 
mA 
0.69 
0.88 
V 


VF 
ForVlElrd 
Voltage 
IF =1,0 mA 
0.57 
0.69 
V 


VF 
Forll'llard 
Voltage 
IF =0.1 mA 
0.46 
0.56 
V 


PRELIMINARY 
OAT A SHEET, 


Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BAY 71 


ULTRA FAST TYPE DIFFUSED SILICON PLANAR 
DIODE 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


'A 
Reverse 
Current 
VA =35 
V 
100 
nA 


'A 
Reverse 
Current 
VA = 35 V, TA =125°C 
100 
p,A 


VSA 
Breakdown 
Voltage 
'A = 5.0 p,A 
50 
V 


IF = 10 mA, 
IA =10mA 
4.0 
ns 
t" 
Reverse 
Recovery 
Time 
RL = lOOn. 
(VA =1 VI 


Reverse 
Recovery 
Time 
IF = 10 mA, 
IA =60mA. 
2.0 
ns 
t" 
RL=l00n. 
(VA=6VI 


V" 
Forward 
Recovery 
Peak 
Voltage 
IF = 100 
mA 
(Pulsed) 
(See Note 
1) 
3.0 
V 


t" 
Forward 
Recovery 
Time 
IF = 100 
mA 
(Pulsedl 
(See Note 
1) 
40 
ns 


aS 
Stored 
Charge 
If =20 
mA, 
I, =2 
mA (SeeNote 2) 
65 
pC 


Os 
Stored Charge 
If =10mA. 
If = 1 mA 
(See Note 
2) 
50 
pC 


Cd 
Capacitance 
VR=O,f=1MHz 
2.0 
pF 


Ae 
Rectification 
Efficiency 
f = 100 
MHz 
(See Note 
3) 
45 


'" 


FORWARD CHARACTERISTIC 
AT 25°C 


200 
200 


« 
100 
« 
100 
E 
E 
I 
I 
.!:- 
~ 


I 
10 
10 
~ 
~ 


~ 
0 
C>. 


c 
1.0 
"MAXIMUM 
1.0 
c 
~ 
~ 


0 
0 
u 
u 
" 
0.1 
" 
i 
i 


0.1 
~ 
~ 


0.01 


0.3 
0.5 
0.7 
0.9 
1.1 
1.3 
1.5 


Forward 
Voltage 
Drop 
- 
VF 
- 
Volts 


• 95 % Confidence 
• 


a 


BAY 71 
ULTRA FAST TYPE DIFFUSED SILICON PLANAR DIODE 


120 


'"E 
I 
100 


..,. 


80 
~~ 
60 
0 
~ 
40 
u 
"0i 
20 
~ 


A:; 


'F "" 
~" 
IFIAV!" 
f\.. 
" 


1'.." 
'" ~ N, 


VARIATION 
OF NON"REPETITIVE 
PEAK FORWARD 


SURGE CURRENT WITH PULSE WIDTH FOR 


SQUARE PULSES, AT TA = 25°C 


I\. 


"- - 
~ 


o 


-650 
20 
40 
60 
80 
100 
120 140 
160180 


Ambient 
Temperature 
- 
T A - °c 


VARIATION 
OF JUNCTION CAPACITANCE 


WITH VR AT 1 MHz AT 25°C 


L6 


1.4 
.. 
C> 
I 
L2 
. 
u0 
LO 
. 
iii 
0.8 
C>J 
0 
0"6 


.~] 
0.4 


0"2 


MAXIMUM 
REPETITIVE 
PULSE FORWARD 


CURRENT VERSUS PULSE WIDTH FOR 


CONSTANT DUTY CYC LE TA = 25°C 


1.4 


'" 
L3 


I..,. 


U 


0. 
0"9 
, 
u 
"0i 
0"7 


".. 
'" 
0"5 
m 
"" 


BAY 71 


ULTRA FAST TYPE DIFFUSED SILICON PLANAR DIODE 


1 
I 
0.1 
C 
~ 
u 
0.01 
~ 
E 
~ 0.001 
IIa; 


~O.OOOl 


VARIATION 
OF REVERSE LEAKAGE 
CURRENT 


WITH TEMPERATURE 
AT VR =-35 
V 


0.0ססoo1 L-.L_L--L---l_i--.L_L..L---l_LJ 


-60 


TYPICAL 
CORRELATION 
BETWEEN 


REVERSE RECOVERY TIME ANO 


STORAGE CHARGE AT 25°C 


8.0 
~ 
- 
6.0 
I 
~ 
;:: 
> 
4.0 
~ 
:5 
a: 
II 
2.0 
~ 
a: 
0 


0 
10 
20 
30 
40 
50 


Stored 
Charge - aS - 
pC's 


TYPICAL 
FORWARO CONDUCTIVITY 
MODULATION 


(FORWARD OVERSHOOT) VARIATION 


WITH FORWARD CURRENT. AT 25°C 


TYPICAL CORRELATION 
BETWEEN 


REVERSE RECOVERY TIME AND 


·STORAGE CHARGE AT 25°C 


8.0 
~ 
- 
6.0 
~ 
;:: 
4.0 
>I 
a: 
2.0 
II 
~ 
a: 
0 
0 
• 


• 


BAY 71 
ULTRA FAST TYPE 
DIFFUSED 
SILICON PLANAR 
DIODE 


~ 
15 


E 
i= 
> 
10 
! 
a: 
~~ 
a: 


o 
20 
40 
60 80 
100 120 140 160180 200 


Forward 
Current 
Pulse - 
IF - 
mA 
Ambient 
Temperature 
_ °c 


·IF 
is continuous 
(DC) and IR recovers 
to 20 % 


BAY 72 
HI&H SPEED, HI6H CONDUCTANCETYPE DIFFUSED SILICON PLANAR DIODE 


CASE OUTLINE 
1,90 
CIA. 
-- 


~ 


'65 
G ASSDUMET 
0.51 ±005 
t=) 
.- - 
;;2LE;OS 
L 
.-....""""""''''''''''''' 
..... 
'I 
0.64 MAX 
II 
CATHODE 
END 
IS 


I 
",I . 
SEE 
NOTE 
OENOTED 
BY 


254MIN 
..•.•I~ 
394~..-. 
25 
4M~ 
BRQAOCOLOUA 


3.68 
BAND 


Working Inverse Voltage 
.............•......•....•....•........................... 
100 V 
Average Rectified 
Forward 
Current 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
225 mA 
Forward 
Current 
Steady State 
D.C. 
..............................•....•............. 
375 mA 
Recurrent 
Peak Forward 
Current 
........................•......•....•............. 
725 mA 
Peak Forward 
Surge Current 
(1.0 Sec. Pulse Width) 
.............................•....... 
1.000 mA 
Peak Forward 
Surge Current 
(1.0 "Sec. Pulse Width) 
4.000 mA 


Power 
Dissipation 
.............................•.....................•........ 
500 
mW 
Power Dissipation 
at 150°C 
.........•...........•................................. 
83 mW 
Operating 
Temperature. 
Ambient 
...............•......•..................•.. 
-55°C 
to 175°C 
Storage Temperature. 
Ambient. 
-55°C 
to 200°C 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VF 
Forward 
Voltage 
IF=100mA 
0.78 
1.00 
V 


VF 
For'N3rd 
Voltage 
IF=50mA 
0.73 
0.92 
V 


VF 
Forvwrd 
Voltage 
IF=10mA 
0.63 
0.78 
V 


VF 
Forward 
Voltage 
IF=l.OmA 
0.51 
0.64 
V 


PRELIMINARY 
DATA 
SHEET: 


Supplementary 
data 
may 
be 
published 
at 
a 
later 
date. 
• 


• 


BAY 12 
HI6H SPEED, HI6H CONDUCTANCETYPE DIFFUSED SILICON PLANAR DIODE 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


IR 
Reverse Current 
VR = 100 V 
100 
nA 


IR 
Reverse 
Current 
VR = 100 V, 
TA = 125°C 
100 
1JA 


VeR 
Breakdown 
Voltage 
IR = 100 1JA 
125 
V 


IF=IR=30mA 
50 
ns 
t" 
Reverse 
Recovery 
Time 
Recover to 1 mA 


IF =30 mA, VA =35 V, RL =2 
Kn 
400 
ns 


t" 
Reverse Recovery Time 
Recovery to 400 Kf2, Jan 256 Circuit 


V" 
ForW3rd 
Recovery 
Peak 
Voltage 
IF = 100 mA (Pulsed) (See Note 1) 
2.5 
V 


t" 
Forward 
Recovery 
Time 
IF = 100 
mA 
(Pulsed) 
(See Note 
1 J 
50 
ns 


as 
Stored Charge 
If =20 
mA, 
I, ='.0 
mA (See Note 2) 
250 
pCoul 


Cd 
Capacitance 
VR =0 
V, f=MHz 
5.0 
pF 


RE 
Rectification 
Efficiency 
f = '00 
MHz 
(See Not~ 
31 
35 
% 


VARIATION 
OF NON-REPETITIVE 
PEAK 


FORWARD 
SURGE CURRENT 
WITH 


PULSE WI DTH FOR SaUARE 
PULSES, 


ATTA 
= 25°C 


400 
..: 
E 
350 
I 
u. 
300 


I 
= 
250 
~ 200 
c~ 150 
, 
u 
" 
lOa 
~ 
50 
:; 
u. 


a 


-65 


"'" 
r-.... 


r--..... 


•.....•.. 


BAY 72 


HI&H SPEED, 
HI&H CONDUCTANCE 
TYPE 
DIFFUSED 
SILICON 
PLANAR 
DIODE 


VARIATION 
OF REVERSE LEAKAGE CURRENT 


WITH TEMPERATURE 
AT VR = -100 
V 


c 
m 
5 
0.1 
u 
mI 0.01 


...J~ 
~ 
0.001 
0: 


~ 
I 
- 
6.0 


E 
.= 
~ 
4.0 


0~ 
0: 
~ 
2.0 
~ 
0: 


TYPICAL FORWARO CONDUCTIVITY 


MODULATION 
(FORWARD OVERSHOOT) 


VARIATION 
WITH FORWARD CURRENT AT 25°C 


- 
6.0 
I 
E 
;:: 
::- 
4.0 
~ 
0~ 
0: 
~ 
2.0 


~ 
0: 


0 


0 
• 


• 


BAY 72 


HIGH SPEED, HI6H 
CONDUCTANCE TYPE DIFFUSED SILICON PLANAR 
DIODE 


•• 
200 
7 
100 


~ 
0.1.__ 


VARIATION 
OF JUNCTION CAPACITANCE 


WITH 
VA 
AT MHz 
AT 
25°C 


1.7 


"- 


1.6 


0. 


I 
1.4 
wu 
1.2 
c 
m 
a 


1.0 


B 
0.8 


cj 
0.6 


0.4 


0.2 


0.1 


MAXIMUM 
REPETITIVE PULSE FORWARD 


CURRENT VERSUS PULSE WIDTH FOR 


CONSTANT DUTY CYCLE TA =2SoC 


1.1 
c 
w, 
u 
0.9 
'0 
~ 
~ 
0.7 


~ 
0.5 
.. 


BAY 72 


HIGH SPEED, HIGH CONDUCTANCE TYPE DIFFUSED SILICON PLANAR 
DIODE 


20 
ao 
~ 
I 
7.0 
~ 
I- 
'5 
I 
E 
;:: 
> 
'0 


~ 
a: 
•~ 
a: 


• 


• 


BAY 74 


SILICON 
PLANAR 
EPITAXIAL 
SWITCHING 
DIODE 


The BAY 74 is a silicon planar epitaxial 
diode which meets the requirements of most high·speed, high-conductance 


switching 
applications. 
Maximum 
reverse 
recovery 
time 
6.0 
nanoseconds 
over 
the 
current 
range lamA; 
maximum 
capacitance, 3.0 pF. 


CATHODE 
END 
1$ 


OENOTED 
BY 


BROAD 
COLOUR 


BAND 


c::::l 
L 
25.4MIN 


;:2LE; os 


I 
I 
I 
O.64MA~ 
..; 
I. 
Se. Note 
~~ 
25.4M 
3.68 


"...•1-- 


Storage Temperature 
............•.......•.......•.... 
. .•....•........... 
_65°C to 200°C 


Operating Junction Temperature 
....•.......•..•. 
, ..•..•. 
". 
. .•. 
" 
.... 
,. 
. .. 
_65°C to 175°C 


Power Dissipation (See Note 2) ......•.......• 
, . . . . . . . . . . . . . . •. 
..•..•....•........ 
500 mW 


Breakdown Voltage 
.............•.......•.......•....•..•....•..•....•....•...... 
50 V 


Average Rectified Current 
, 
, .•. 
, ..•..•.. 
, .•..... 
, .•...... 
200 mA 


Recurrent Peak Forward Current 
.........................•..•............•......... 
600 mA 


Peak forward Surge Current (1.0 Sec. PulseWidthl 
........•.......•....•.......•....... 
1.000mA 


Peak Forward SurgeCurrent (1.0 uSee.Pulse Width) . . . . . . . . . . . . .. 
..... 
. .......•... 
, ... 
4.000 mA 


PARAMETER 
TEST CON 01TI ONS 
MIN 
MAX 
UNITS 


Reverse Recovery Time (See Note :)) 
Ir= 
If = 10 mA - 
200 mA 
4.0 
ns 


Reverse Recovery Time (See Note 31 
Ir = If = 200 mA - 
400 mA 
6.0 
ns 


Forward 
Voltage 
If =300 mA 
0.85 
1.10 
V 


Forward 
Voltage 
If = 200 mA 
0.82 
1.00 
V 


Forward Voltage 
If=100mA 
0.78 
0.93 
V 


PRELIMINARV 
DATA 
SHEET 
Supplementary 
data 
may 
be 


published 
at 
a 
later 
date. 


BAY 74 


SILICON 
PLANAR 
EPITAXIAL SWITCHING 
DIODE 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNITS 


Forward 
Voltage 
If =50 
mA 
0.73 
0.88 
V 


Forward 
Voltage 
If =10 
mA 
0.65 
0.77 
V 


Forward 
Voltage 
If =1.0 
mA 
0.54 
0.65 
V 


Capacitance, 
f = 1 MHz 
Vr=O 
3.0 
pF 


Reverse 
Recovery 
Time 
(See 
Note 
4) 
If = 10 mA 
Ir = 1.0 mA 
6.0 
ns 


Breakdown 
Voltage 
I, = 51JA 
50 
V 


Reverse 
Current 
V, =35 
V 
100 
nA 


Reverse 
Current 
V, =35 
V 
100 
IJA 


II 
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